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INTRODUCTIOX. 

I HAVE elsewhere expressed my opinion l.liat tlie Balloon should be 

received only as the first principle of aome aerial ioBtrument which 

remains to l)e suggested. In its present form it is useless for 

commercial enterprise, and so little adapts itself to our necessities 

it might drop into oblivion to-morrow, and' we should miss 

Jiing from the conveniences of life. Biit we can afford to wait. 

for already it has done for ns that which no other power ever accom- 

plislted ; it has gratified the desire natural to us all to view the earth 

m u new aspect, and to sustain ourselves in an element hitherto tlie 

axcIuBJve domain of hiids and insects. We have been enabled to 

^B|)0cend among the phenomena of the heavens, and to exchange cou- 

^^^eture fur instrumental facts, recorded at elevations exceeding the 

Hpiighest mountains of the earth. 

^^F Doubtless among the earliest ai'-ronauts a disposition arose to 
^^«Btiinate nnduty the departure gained from onr natural endowments, 
and to forgtit that the new faculty we bud assumed, while opening 
the boundless regions of the atmosphere as fresh territory to explore, 
was subject to limitations a century of progress might do little lo 
"vlend. In the time of Lunardi, a lady writing to » frJMid iibout u 
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balloon voyage she had recently made, expresses the common feeling 
of that day when she says that " the idea that I was daring enough 
to push myself, as I may say, before my time, into the presence of 
the Deity, inclines me to a species of terror" — an exaggerated senti- 
ment, prompted by the admitted hazard of the enterprise (for Pil&tre 
de Rozier had lately perished in France, precipitated to the earth by 
the bursting of his balloon), or dictated by an exultant and almost 
presumptuous sense of exaltation : for the first voyagers in the air, 
reminded by no visible boundary that for a few miles only above 
the earth can we respire, appear to have forgotten that the height to 
which we can ascend and live has so definite a limitation. 

But no method more simple could have been imagined than that 
by which the aeronaut ascends, and which leaves the observer entire 
freedom to note the phenomena by which he is surrounded. With 
the ease of an ascending vapour he rises into the atmosphere, carried 
by the imprisoned gas, which responds with the alacrity of a sentient 
being to every external circumstance, and lends obedience to the 
slightest variation of pressure, temperature, or humidity. The balloon 
when full and on the earth, with a strong wind, is vehemently 
agitated, and if a stiff breeze prevail during the progress of inflatioUi 
it is for the time almost ungovernable. When prepared for flight 
it offers the greatest powers of resistance to mechanical control, and, 
bent on soaring upwards, struggles impatiently to be free. 

In a line of perpendicular ascent the balloon has a motion of its 
own. It therefore rises or falls according to the action of the 
atmosphere upon the imprisoned gas. The second motion, which, 
united to the first, cairies the balloon out of the perpendicular line 
on rising, and directs its onward motion in a plane, is not inherent in 
the balloon, but is due to the external force of horizontal currents 
which sweep it in the direction of their course, and communicate a 
compound motion we can neither direct nor calculate. The simple 
inherent motion we can repeat at will. 

I believe the most timorous lose their sense of fear as the balloon 
ascends and the receding earth is replaced by the vapours of the air; 
and I refer this confidence chiefly, as has been suggested, to the con- 
sciousness of isolation by which the balloon-traveller feels more like 
a part of the machine above than of the "world below. Thus situated, 
he is induced to forget the imperfections of the machine in witnessing 
the close accordance of its movements with those of the surrounding 
clouds. The balloon strives to attain a height where it may rest in 
equilibrium with the air in which it floats ; its ascent is checked by 
allowing gas to escape by the valve, and by the weight of ballast^ but 
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facilitated by keeping the gas in and discharging the ballast. These 
are the methods by which it is made to rise or fall at the will 
of the aeronaut, and the only objection to the frequent employ- 
ment of the valve and the use of ballast is to be found in the greatly 
abbreviated life of the balloon and too rapid diminution of its 
powers which follow. 

Up to the time of the Balloon we had no means of ascending by 
which we could test the conditions of the atmosphere for even a mile 
above the surface of the earth, apart from the terrestrial influences 
and the inevitable labour of ascending the mountain-side. When, 
therefore, Messra. Charles and Robert made their first ascent, and 
recorded the history of their sensations and the conditions of the 
atmosphere at various elevations, as the natural incidents and circum- 
stances of their voyage, a practical application of the Balloon was 
thus spontaneously suggested. 

Before Gay-Lussac solicited the French Government for the use of 
the balloon in which he ascended to the height of 23,000 feet, M. de 
Saussure, of Geneva, had alone made observations at a height of 
15,000 feet and upwards ; a distinction he had won by accomplishing 
the desire of his life, and ascending to the summit of Mont Blanc, 

This memorable journey De Saussure performed in the summer of 
1787, four years after the first balloon ascent of Messrs. Eobert and 
Charles in a hydrogen balloon from Paris, and seventeen years before 
Gay-Lussac made his ascent for the advancement of science. The 
weather was favourable, and the snow compact and hard. Accom- 
panied by his servant and eighteen guides, De Saussure began his 
journey. There was no diflBculty or danger in the early part of the 
ascent, their footsteps being either on the grass or the rock itself. 
After six hours' incessant climbing, they found themselves G,000 feet 
above the village of Chamouni, from which they started, and 9,500 
feet above the level of the sea. At this height, the same to which 
M. Eobert had attained in his balloon, De Saussure and his party 
prepared to encamp, and slept under a tent on the edge of the 
glacier of the Montague de la Cote. By noon the next day they 
were 2,000 feet above the level of perpetual frost. In the afternoon, 
after eight hours of climbing, they had arrived at an elevation of 
13,300 feet above the level of the sea. They were now on the second 
of the three tremendous steps which extend from 800 to 1,000 feet 
each between Les Grands Mulcts and the summit of Mont Blanc. 
On the second of Les Mulcts, De Saussure intended to pass the night. 
The guides dug out the snow for their lodging, and threw some straw 
into the bottom of the pit, across which they stretched a tent. Their 

B 2 
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watfi* was fn)Zon. and tliey had but a small charcoal brazier, which 
j)nne(l <|uiie insufticient to melt snow for twenty persons, ^^^len 
inornin«,' came, thev prepared a*;:ain for departure. The cold was 
exeessive. but befoiv breakfast could l)e obtained it was necessary to 
melt the snow which also served for the water in their journey to 
rtuiie. They ci-ossed the fjreat ice plain, or Grand Plateau, without 
ililVuulty ; but the rarefaction of the air began to affect their lungs, 
and this inconvenience continued to increase at even' st^p. A pro- 
longed n\st was ma<le in hopes of recruiting their forces, but with 
little adv:iiitag«\ Tiiey had not gone a dozen steps before they were 
eoniprlli'il lt» hall to n»eover breath, and in this manner, slowly and 
with ureat tnil and diseomfiul. the summit was reached. 

" At la^t." writes l>e Saussun\ *' I had arrived at the long-wished- 
ft»r end pI' my tlesii-es. As the principal points in the view had beeu 
l>et*«»n» mv rves for the last two hours of this distressing: climb, almost 
as thev would appear fnun the summit, my arrival was by no means 
a Cfj"/* r/' (hfiiffr: it did not even give me the pleasure that one 
might imagine. My keenest impression was one of joy at the cessa- 
tion o( all my tnnibles and anxieties : for the prolonged struggle and 
the nvollertion of the sulferini;s this victor}' had cost me produced 
rather a t'eeliiig i»f irritation. At the ver}' instant that I stood upon 
the ino<t rlevated \^ni\X of the summit, I stamped my foot on it more 
witli ix >rii'iation i»t* ani:tT than pleasure. Resides, my object was not 
oiilv to narh ihr imwn «'f thr mountain: I had to make such obser- 
Naiioiis and t \|Hri]in u:^ as ahnio would give any value to the ente^ 
pM^e. aul I \\a< atV;\i«l 1 should only be able t«) accomplish a portion 
o\ WW intv'!i:'.v'.< I i'..i ! alna-ly found out, even on the plateau 
wh.ir NM' >;. v:. i:-..'.* iwvv eaivful ohst^rvation in such a rarefied 
a'!M.»-i!u vi' :< t'ltiuiv.:::^. ^l\a■:s•.» the breath is held unconsciously; 
■AwA .IN tl:o tev.v.::\ oi" i!.-.- air :< .-Mi^v-l to be compensated for by the 
ii, vi\:,!i.\ o! irv^ iv.v.i, v.. il;:< <v.^:wndrd bn-athintr causes a sensible 
I,-, !mi •: .t r.'.u ->•". N- I ^^.^^ v'!r.iylh-vl to n»st and pant as much, 

lis I «, .l!^i•:':' o!-.i' < ( v.\ : v^tT.:!'/.'. ut^ attentivelv, as after having 

• • * '* 

in.'iM'.'. . .: o:'.i' \'l * : ■ '^'i < v. '». ^..'VV* 

\\ s;,:...,•.:'.^• N-i:-.: •.' ■ * •.:•> ;iv.' a ha'f in obser\'ations, and after 
«,MO !.-.'.•.'. \v;>N/ 1 .'V. -.".v- -v.--.v.i:. >i:\:i wi;h his jvirty to descend. 
Wus i; ,xi :".' •••;■'. ev. !•> Mv.V:'<. the thin! since they left 
rliuisr-.-. .-.jsi IV- <.:><•.•.:•.• ^^v.•;<: 'We supjvd merrily together 
in.t u '.'• I;-.-,"/.- iv.v :•.:/< 1: nx .;< :\-': r.n::l rlu-n that I really felt 
|ih . ,o ;i h.;\v; •.. . o-'v 'x::^-.; t'" * ^^:^^. ot* twouty-seveu years. At 
»ho u^^MtuMii ^^\ u\\ \v\y\v^ \\\.' sv.^ '.v It I did uoi fccl ivally satisficd 
I NX I. h .. .o \x:^» I \\\ i: 1 .'v/v r\:Uv:.M then ujKm what I had 



i night, I 



r having recovered 



in my fatigue, when I went over the observations I liad made ; 
".a especially I retraced the magnificent expanse of the mountain 
iks, which 1 had carried away engraven on my mind ; and when I 
■ uglit I might accomplish on the Col de G^ant what most assuredly 
-lionld never do on Mont Blanc, I enjoyed a true and unalloyed 
' laEutioD." The simple narrative of this eminent man is tlirougli- 
t K 4:uuiuioutury upon the use of the Balloon for the purpose of 
-'ticol aswut. To be carried up with speed and certainty at any 
uiibcr of f«et per minute, with iustrunieDta complete and carefully 
I {omj for observation, the observer seated as calmly as in his 
•m'iug room at home, are advantages which speak for themselves, 
.1- tibAi^rvations of to-day can be repeated to-morrow, and succes- 
■■>ly UtroDghout the seasons of the year, and at different hours of 
iU day ; anii the imimrtance of this repetition is rendered clear 
r eonsitlenug of what alight value is a single set of observations, 
»r in meteorology or any other branch of inquiry, except to 
« cariosity, and how little gain to science is one isolated day's 
«cptiTienc« ; and yet to ascend Mont Blanc wa« the one great fact of 
I»e Saiissure'a life. 

The view which oflers itself to an aeronaiit seated conveniently 

. ihe car of a balloon, is far more extended than any the eye can 

I l>niL-e within its scope from the summit of a lofty mountain. It 

"lini?'! without fatigue, but then there is no succession of magni- 

■ -■ ■ ijrr>* which compensates for the toil of the Alpine traveller, 

I __i -Is a variety of observations unknown to the voyager of the 

:■, To the latter, situated at a height above tlie earth, 

: rum all communication with it, the scenery on its surface 

: lo a level plane, and the whole country appears like a 

idi^Dua map spread out beneath his feet. Better than the Alpine 

' he can trace the history of physiological sensations, and 

B the observations of meteorology. In the one case he travels 

llroiii the effects of mnscular exertion, which makes fatigue so 

lable in the higher regions of the earth's scenery, and, apart 

I all terrustriol inHuencea of soil and temperature, scan the true 

litioiis of tlie utuiufpliere. 

B loduDg into the annals of aerostation, I do not find that iMilIoon 

ellen ill geiieml liave cared to ascend beyond the height to whith 

'»- rtaussDrv attained on the snnimil of Mont Blanc, and the greater 

i.her uf Mcfiits are withm this limit. Most aeronautj« have tak<-n 

.:•' to keup WiaU within recognition of the visible scenery of the 

,;-.h, and would seem to have been l^>o e.iger to enjoy the privilege 




TEA VELS IN THE AIR 



of movement, and the varied prospect in any direction they could 
travel, to wish to prove their capacity for vertical ascents. We have 
few reliable observations to a great height. High ascents have now 
and then been attempt^>d by professional aeronauts eager to gain the 
attention of the public and enlist its sympathy in their results. 
Voyages in illuminated balloons by night, in weather not always 
suitable, were performed successively by M. Blanchard, and after him 
by M. Garnerin, who preceded the late Mr. Green. Beyond the 
passing sensation of the moment, recorded in the public prints of the 
day, their ascents have left no permanent trace in the history of the 
Balloon. The ascent made by M. Charles, after a joint expedition 
of Messrs. Charles and Eobert, is the first experience of value we 
have to compare with others. It wjis, we may suppose, the first 
occasion on which sunset was witnessed a second time in the same 
day by any living mortal. 

On December 1, 1783, having descended and landed his companion, 
M. Charles determined to ascend alone. It was towards sunset, and 
ballast could not be readily procured. Without waiting, therefore, 
M. Charles gave the signal to the peasants, who were holding his 
machine, to let go ; " and I sprang," says M. Charles, " like a bird into 
the air. In twenty minutes I was 1,500 toises high, out of sight of 
terrestrial objects. The globe, which had been flacciil, swelled in- 
sensibly; I drew the valve from time to time, but still continued to 
ascend. For myself, though exposed to the open air, I passed in ten 
minutes from the warmth of spring to the cold of winter: a sharp, 
dry cold, but not too much to be borne. In the first moment I felt 
nothing disagreeable in the change. In a few minutes my fingers 
were benumbed by the cold, so that I could not hold my pen. I was 
now stationary as to rising and falling, and moved only in a horizontal 
direction. I rose up in the middle of the car to contemplate the 
scenery around me. When I left the earth, the sun had set on the 
valleys ; he now rose for me alone ; he presently disappeared, and I 
had the pleasure of seeing him sot twice on the same day. I beheld 
for a few seconds the circumambient air, and the vapours rising from 
the valleys and rivers. The clouds seemed to rise from the earth, and 
collect one upon the other, still preserving their usual form, only 
their colour was grey and monotonous from the want of light in the 
atmosi)liere. The moon alone enlightened them, and showed me that 
I had changed my direction twice. Presently I conceived, perhaps a 
little hastily, the idea of being able to steer my course. In the midst 
of my delight I felt a violent pain in my right ear and jaw, which , 
I ascribed to the dilatation of the air in the cellular construction of 






those organs as much as lo the cold of the external air. I was in a 
waistcoat and bnre-heatleii ; I immediately put on a woollen cap, yet 
tlie pain did not go off till T gradually descended." 

M. de Meiianier made varioua calculations as to the height attained 

by M. Cliarlea. and calculated it to have been at least 9,000 feet. 

The temperature at the time of starting was 47° on the earth, but in 

ten minutes had descended to 21°. Wlien M. Charles came down and 

landed his companion, they were met by the I>uc de Chartres and 

Borae French noWenjen, who bad followed on horseback for twenty 

miles the course of the balloon. A coutemporary pamphlet records 

the particulars of the ascents, and has a^postacript to the effect that 

Mesara. Cliarles and Robert were arrested on returning to Paris, by 

ler of the King, who, at the suggestion of two of his ecclesiastics, 

[opted this course to prevent the further endangering the Uvea of his 

ftlbjects, " But." adda the writer of the pamphlet, " as great interest 

B making for them, it is thought they will speedily be discharged." 

Tlie height to which M. Charles ascended was thought to be 

I enormous. There had been notlung like it before., and this, the first 

essay of the hydrogen balloon, brought it at once into public favour 

and notice. The same elevation attained one year and ten months 

later upon the mountain side, made De Saussure console himself 

under failure, with the thought that he had made more valuable 

barometric observations and had beea higher than any other traveller 

in Europe. On this occasion he had attempted to ascend Mont 

Blanc ; but the route to the summit remained undiscovered, and after 

journeying for a day his party were forced to return. Passing the 

■ ni^ht at an elevation of 9,000 feet, within the walls of a rude hut 

rbich had been constructed for the expedition, De Saussure gained 

I first impressions of these elevated regions. Two mattresses had 

1 deposited within the but, and an open parasol set ngainst the 

) formed the door. De Saussure says : " As night came on, 

was completely ])ure and cloudless ; the stai-s, brilliant 

xi, but un scintillating, cast a pale light over the snmmit of the 

peaks, sufficient to define their size and distance. The 

; and dead silence which reigned in this immeasurable space, 

by the imaginatiou, inspired me almost with terror. It 

1 as though I was left living alone in the world, and that I 

i corpse at my feet I either slejit lightly and calmly, or my 

leaghts were so bright and peaceful I was sorry to slumber. When 

B patasol was not before the door I could see from my bed the snow, 

) ice, and the rocks below the cabin, and the rising of the moon 

it singular appearance to the view." Some of the party 



8 TRAVELS IN THE AIR. 



who shared the hut with De Saussure sufiered fp'eatly from the 
rarefaction of the air, and could not eat anything. The next 
morning, after an hour's climb, they were forced to return. The 
snow was soft, and they encountered treacherous drifts and blocks 
of ice. De Saussure therefore with reluctance abandoned his 
attempt, the last which was made before the discovery of the true 
route to the simimit. 

Whether by mountain ascents or balloon voyages, the traveller 
who quits the ordinary level of the earth for the upper regions finds 
two inevitable conditions presented to his endurance, arising respec- 
tively from the gradual loss of heat, and the tenuity of the atmo- 
sphere. The effects of these conditions will differ, we may assume, 
with ever}' individual, but certainly are more uniform in their lelatioa 
to the occupant of a balloon car, who is spared the necessity of exer- 
tion and consequent fatigue, than the effects of similar conditions 
upon a mountain traveller, who, to attain a height to which the 
aeronaut can ascend in an hour, is subjected to the continuous toil of 
two successive days, devoted to an ascent which is granted only to 
a certain degree of strength and activity ; for of those who have 
attempted to reach the summit of Mont Blanc, many have failed 
through physical inability to endure fatigua The test, therefore, of 
the rigorous severity of the upper regions has been experienced by 
those chiefly of more than average physique^ men equal to the toil, 
and who have kept themselves in previous training for the severe 
exercise involved in the undertaking. But the aeronaut enters upon 
his expedition unprepared, and attains an elevation not dependent on 
his physical strength. To this cause, probably, balloon voyages under 
apparently similar circumstances of elevation, show results by no 
means uniform : a fact which has provoked severe criticism, and has 
been supposed to arise from the vanity of individuals wishing to 
prove their experiences greater than those of othei-s. I should be 
sorry to have to be the champion of all the marvellous histories that 
have been related; but on looking over a collection of narratives 
from 1783 to 1835, including the principal aerostatic voyages per- 
formed in England, Italy, and Fmnce, I believe that, as a rule, authors 
have written their true experiences, and have correctly recorded their 
impressions. Aeronauts by trade may at times have l>een guilty of 
exaggeration, but the tyro who ascends once and never qgain is most 
likely to make demands upon our credulity. It liappens thus — ^that 
the diminished pressure of the air, and the unfamiliar circumstances 
of his position, act with far greater force upon an individual who 
ascends for the first time than ever afterwarda This I can attest. 



IKTaODUCTTOK. 



Ktmleti witliciut the slightest inconvenience to a height 
1 to jtrodiice disconitbrt, and evea discoloration of the hands 
\ uutil at length I became ao atuUmatized to the effects 
1 laieGed atmosphere, that I could breathe at an elevation i 
I fnor luilea at least nlxive the earth witliout inconvenience, and. 1 
no doubt that this facul^ of acelimatization might be so I 
to have a very important bearing upon the philo- I 
ses of balloon ascents. At six and seven miles high, I 
1 the limit oi our power of breathing iu the attenuated | 
More £re<iuent experiments would increase this height, 
I h&VB littlo dfiubl. and artificial appliances might be contrived 
to contmue It higher still. A boundary must exist, but I have { 
p\B besitation in saying that it might be removed beyond its I 
. limit To the terrestrial traveller the cundittous of dimi- 
heat and iucrea^ed tenuity of atmosphere present them- 
the lijrht of problems which have more relation to the I 
,of tlie earth than of the atmosphere. Cliuging to the earth 
■ step, and completing his journey upon the highest point I 
Bctrial pinnacle, he cannot clear his observations from [ 
noes of the earth ; or mark the gradual diminution of I 
conjointly with the amount and degi'ee of cloud pre- J 
. anil estimate, by rejieated observations, the extent to which | 
» Istter serves as a radiating screen t<;» keep back the heat of the 
I within the limits of the lower atmosphere. He cannot mark | 
fluctuations of temperature through which he rises on a 
doudy day, and make them comparable with others taken I 
: dondleas aacenta, with no local disturbing causes present 
[ imerfere wiiJi the lau of a decreasing temperatui'e with increase 
\ he^t These belong bo the balloon voyager alone. 

I a nle. the toil of a terrestrial ascent has induced the painful 
B of a rarefied air at an elevation where the aeronaut would 
i at case, with little or but trifling inconvenience. Thus, at ' 
b beigbt to which M. Charles ascended and felt but a slight pain 
I muifcles of his face and discomfort in his ears, AL Bouret, the 
[ uf De Sauflsnre, sulfered so keenly that he was compelled to 
At a Wight of three miles I never experienced any annoy- 
9 at discomfort ; yet there is no ascent, I thiidc, of Mont BlaiC 
i^kth great inconvenience and severe pain liave not been felt at 
iJit of 1 3,(H)0 feel ; but then, as before remarked, tliis is au 
baCion Attained only aitex two successive days of toil. About this 
\,Dt. Uami;! and his party, having passed the Grand Plateau, ' 
ffifaew»»Mt thick and laboured respiration. They returned. 
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however, without reaching the summit, appalled by the catastrophe 
of an avalanche of snow, lilhich hurried three of the guides into the 
frightful depths of a crevasse on the ascending slope of Le Mont 
Maudit. This fatal attempt was made in the eariy part of the present 
century, Dr. Hamel being anxious to make the ascent in furtherance 
of some especial observations taken in compliance with instructions 
received from the Emperor of Russia. Later still, the same ground 
was passed over by a party including Sir Francis Talfourd and his 
son. The eflFects of cold and diminished pressure are clearly shown 
in the narrative which is elsewliere published. "The line of our 
march," observes Sir Francis, " lay up long slopes of snow ascending 
in a steep inclination before us. There was nothing to vary the toil 
or the pain, except that as fatigue crept on, and nature b^an to 
discriminate between the stronger and the weaker, our line was no 
longer continuous, but broken into parties. The rarity of the atmo- 
sphere now began to affect us, and, as the disorder arising from this 
cause was more impartial than the distribution of muscular activity, 
our condition was for a time almost equalized Violent nausea and 
headache were experienced by one of our party, while I only felt, in 
addition to the distress of increasing weakness, the taste or scent of 
blood in the mouth, as if it were about to burst from the nostrils. 
We thus reached the Grand Plateau, a long field of snow in the bosom 
of the highest pinnacles of the mountain." 

Until the aeronaut shall have found means to ascend beyond the 
present limit, he will, I believe, feel no sensation of cold so painful as 
that of the Alpine traveller. At the extreme height to which I have 
ascended, the lowest temperature was 12' IxjIow zero, or 44** below the 
freezing-point of water. The cold was intense, but not painfully 
severe, and no amount of suffering was experienced from this cause ; 
of five pigeons taken up, but one perished. All authorities agree that 
cold, however intense, is su])portal)le under a calm temperature, whereas 
a moderate degree of cold with a fresh breeze, or the slightest air 
stimng, produces the sensation of a very low temperature. The 
balloon voyager, who feels no wind because he always travels with it, 
and when sweeping along with the speed of an express train yet meets 
no current as he cleaves the air and knows no motion, can bear the 
9)V\ to which he is subjected with little demand on liis power of 
endurance. It is true he is condemned to immovability and to vicis- 
situdes of cold both dry and wet, but these extremes can be guarded 
against by due precautions of fur and warm clothing. During the 
period of his voyage the aeronaut may create defence enough 
against the fluctuations of the atmosphere. 



INTBObVCTlON. 



The sa^joct of cold, physiologically considered with regard to our 

m sensations, M. Slartins has ably treated in liis essay, " Du Froid 

' nri'^ni'-triiiite et de sea Eelatioas avec le Fioid physiologique," in 

II i iDiitintalus. "Of those who suffer death from cold," M, 

■ rites, " let ns suppose a single traveller, or a small caravan, 

_ I ■ • cmss one of the ' Cots ' covered nitli eternal snow which 

j.i it\<iit VatniH to Piedmunt^ or Iraja France to hipaiu. It ie winter, 

: the commencement of spring, or the end of autuinn. The journey 

■ ling, the time uncertain. ' The voyagers are not perfectly acquainted 
with the toantry. llicy set out. The sky is covered with cloud, 
vhicli descends little by little, and envelops them in a thick mist. 

llkcy wulk in the snow, in the track of those travellera who have 
; n^<«ilt;«i ihrm ; Itul soon Other traces cross those by which they guide 

I '-ms*Ives, or a recent fall of anow has oblitemted every mark, lliey 
Mp, Iw^iiate, reliiru upon their steps, turn themselves sometimes to 

■ \"' right, sometimes to the left, always making for a aimimit ; they 
■■.n scarcely see through the fog ^nd mist. The snow begins to faU, 

iKii ftaky as on the plains, but granulated, dry, and like hail. Driven 

liy the wind, it penetmtes to the skin tlirough the strongest vestments ; 

Mriking incessantly tlie face, it produces a permanent giddiness which 

• -on becomes vertigo, Then the poor traveller, worried, harassed, and 

it seeing two steps before him, feels an irresistible desire to sleep. 

! i- kfi'iwp that sleep is death ; but, lost and despairing, he seeks some 

\ nbandoning himself lies down to rise no more. His pulse 

.-> in a lethargy, and he dies of cold, as one dies of inanition. 

i.i-rgy in these moments is the only means of safety. It is 

i(.-, .■^-ytry at all risks to combat sleep, to walk, to defend oneself 

■punst the cold by muscular exercise," 

~ Jscqnes Balmat, vrho was the first to make the ascent of Mont 

Bknc." observes M. Martins, " knew it well. He was left alone 

on the Grand Plateau. There he was surprised by night : to mount 

!■■ til..' stinimit was impossible; to re-descend in tlie obscurity eiijually 

1<-. He took his post valiantly, and walked about the snow 

111^." This man was a native of Obamouni, and hatl accom- 

!.(■ party of Dr. Paccard. Being, it is supposed, at the time 

uiijK.jiulji amon;j his comrades, he had Ijeeii neglected by them during 

the aAi-ent : when they decided Ui return, he had lost sight of them, 

' iDd hia comjanions, either fuigetliil of him or determined to descend 

PMjut him. had rcturni'd upon their steps, and lie found himself, at 
eleratioii of H.OOO feet, abandoned in the midst of a blinding 
ra of ^ii"«, without foorl, and but pooriy clad. Half dead from 
' lii* limbs numbed by the labours he had undergone. 



TNTSOhUCTlOX. 



1« 



r 1784, M. Eohert ascended from Paria with the l)uc de 

1 and other gentlemen. Within the liydrogen balloon was 

wd a smaller one. filled with common air. They ascended to a 

it of 5.11"' feet, and were greatly beaten about by an eddy or 

UviBg current. Tlie gas expanded ; they had no valve, and the 

• Udtoon choked up tlie aperture of the neck and permitted no 

In this dilemuiii, at the mercy of a whirlwind, they decided 

B a nmt in the outer cnverin};. The Hue de Cliartres himself 

1 of the iNUiiiera and made two holcE in the liallwn, which 

' rn»^) lUi njxirture lietween seven and eight feet in length. Tlie gas 

-< qml in volumes througii tlie open rents, and they caine down with 

^jiX velixiity, but no one wsis inJnreiL 

F' b September 1 7Jt4. Siynor Viucenzo Lunardi ascended, taking witli 
I one small thennometer. He attained no considerable elevation. 
85. M. Blnnchard and Dr. Jeffries cixissed the Channel 
■ hydrogen balloon from Dover to Calais. From some defect in the 
it or (leGoieiicy in its amount, far ftom being affected by the ranty of 
ir. ihey oould with difficulty keep themselves at a level above the 
'\ aad to do so were obliged to part with everything in the car. and 
■ take otf their clothes and tlut)w them overboard. As they neared 
I, however, the IwUoon rose, and, describing a magnificent arch, 
I them over Uie high ground surrounding Calais, and finally 
1 thum in the Forest of Guiennes. On July 22, Signor Lunardi 
, bam Liverpool. The process of filling the Iiallooii was 
1 the impatience of the populace made it necessary to 
m the process of inflation could be projierly performed, 
e found himself with barely enough rising power to carry 
I without Ijallast of any kind ; so that when after being l>e- 
I he was gently wafted towards the sea, lie had not ballast to 
1 1»> enable him lo rise and meet some other current, "When 
T the se-a, to lighten his weight he threw down his hat, 
I which the balloon rose, and the thermometer fell 3°. The 
I entered a cloud, and, with the thermometer at oO", Lunardi 
i^irised at finding himself surrounded with a shower of snow. 
g desirous to ascend higher, he threw down bis banner, and shortly 
r tflok off bis coat (the uniform of the Honourable Artillery Com- 
xf) and threw it away. He then rose majestically, and lx>re towards 
I land. Ten minutes later he per<»ived a thunder-cloud, and signs 
t % gathering stomi. To pass fnim its vicinity he threw down his 
:. The temperature had fallen to 32°, and five minutes later 
"; the snow had melted on the top of his ballnon, and had 
1 dr>wti in the form of water. It was now congealed in the 
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colder temperature, and hung in icicles round the neck of the balloon ; 
he shook off about a pound's weight, and it fell upon the floor of the 
gallery, Lunardi looking upon it as the ballast of Providence. The 
temperature descended to 26°. He now began to descend. It was 
three minutes to seven, and six minutes after he was safely landed in 
a cornfield about twelve miles from Liverpool Here we have a 
practical commentary upon the necessity of a proper fteight of ballast, 
and of a nicely regulated equilibrium between the balloon and sur- 
rounding atmosphere before starting. In the month preceding, M. 
Pilatre de Kozier and M. Romain had made their last and fatal voyage 
from Boulogne. The balloon employed was compound, a small fire- 
balloon being appended to a hydrogen balloon abdve. The one set 
fire to the other, and the aeronauts were precipitated to the earth 
and killed. 

In the beginning of the next century the name of M. Gamerin 
is closely associated with Balloon history, and replaces that of M. 
Blanchani. He is ehieflv memorable for night ascents with an 
illuminated Imlloou. On Julv 5, 1802, M. Garnerin ascended ifrom 
Marylel)one ; the wind was high, but he rose to a height of 7,800 
feet, and descended at Cliingford, near Epping Forest. His fame as 
an aeronaut was considerable, and his popularity about this time 
was at its culminating iK)int with the people of the metropolis, 
who were in a state of tumult to witness his ascent. This was his 
twenty-seventh voyage in Europe. 

In 1804, Professor Kobertson ascended from St. Petersburg, accom- 
panied by the academician, Sacharof. This was purely a scientific 
voyage, instituted at tlie request of the Russian Academy, to ascertain 
the physical state of the atmos])here, and the component parts of it 
at different determinate heights ; also tlie difference between the 
results given by vertical ascent and the observations of De Luc, 
Saussure, Humboldt, and others, on mountains, wlii(^li it was rightly 
concluded could not be j^o free from terrestrial influences as those 
made in the open air. Among the experiments projx)sed by the 
Academy which were to be made at great distances from the earth, 
the following were included: — The change of n\te of evaporation 
of fluids ; the decrease or increase of the magnetic force ; the in- 
clination of the magnetic needle ; the increase of the powder in the 
solar rays to excite heat ; the greater faintness of the colours pro- 
duced by the prism; the existence or non-existence of electric 
matter; observations on the influence and changes which the 
rarefaction of the air occasions in the human Ixxiy; the flying of 
birds; the filling with air of exhausted flasks, at each fall of an 
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! other chemical and philosophical 



B the qaestioos to which every voyager in behalf of science 

I to add some testimony in reply. In the case of Mr. 

, the g>Taliny movement of tlie balloon was a (UtBculty, 

[> all arrouants, and rendered ol)servations with the deflecting 

' Dt^v nlinnst iiiijiosailJe. With the barometer at 27 inches, Mr. 

Rotwrtwii uikI M. Socharof experienced no more ijiconveiiience than 

> nambrKtsts of nensation in their ears, and uo alteration of sound, 

tucli si 23 inches waa the aame as on the earth's surface. At the 

- ight of 22 inclies they were nearly surrounded liy fog, the earth 

, r,. ar,,,.. t-nvelnped in a smoke-coloured atmoaphei* which a good 

liled to penetrat*. 

. 'lischarged their liallast and thrown down every available 

I' ■' ifu\ tlie i^ar of the (Nilloon, they ilejtosited for safety their 

: -fnjmcnts in tlie centre of a bundle made of their warm clothing, 

I 1 liiwcred it together with their grapnel. This proceeding was 

■■•iided to obviate the breakage consequent on a rouph descent. 

h^ laJliKin, so ]i}{hteDed on descending. Hew up again 1^ the limit 

' "be onrd, but soon effected n safe and gentle landing. The in- 

niugldy dra^iiged along the surface of the ground with 

L_i' of which they formed a part, were, as might have been 

. injured or broken. These gentlemen made various minute 

r^'iiLions of interest, and intelligently recorded all that they wit- 

I during their ascent But the instruments could not easily 

Mit of a balloon, and the results required confirmation 

nbaequeot e-tperiments ; opportunities also were lost by fog and 

I atmosphere, and the practical erabarra-ssmenta of balloon 

lut wi*re severely felt ; so that the results are mei^re, and 

■ Uie neceflsity of system and repeated practice to arrive at 

I of value. 

a October 7, 1803. Count Zambeccari, Dr. Grassati, of Rome, and 

M Fssral Andreoli, of Ancona, made a night ascent in a fire-balloon 

m Bologna They took witli them instruments, and a lantern, by 

I ■! h ti> .-HXt to make observations. The balloon rose with great 

ifidsoon attained a height at which Count Zambeccari and 

!!i became insensible. M. Andreoli retained the use of his 

About two in the morning tliey found themselves deacend- 

i.,> n«r the waves of the Adriatic; the lantern had gone out, and 

light it was D work of no little difficulty. The l>alloon continued t*) 

d^^acend tsptdly.uid fell, iis tliey anticipated, into the sea. ThorougUy 

1, Um^ ftnccMded in tiirowing out ballast until they rose again. 
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ami j»:issimI thn"*!!*;!! three successive regions of cloud, which covered 
thfir rlnthes witli rime, iind iu tliis situiition thev l^ecame deaf, and 
t iniM not liear eacli otljer sjx^ak. Alwut three o'clock the ballocm 
ai^aiu disiviuled. and was driven hy a ^lat of wind to the coast of 
Isiria. iMinndinu' in anil c»ut of the sea till eij^'lit o'clock in the morning, 
when iMif Antiinio Ha/on picked them up in his ship, and carried 
thrill t«» shniv. Tin* ]»idlnt»n, left to itstdf, went over to the Turks, 
haviMLT tii-^t nn»unt<Ml \^^ an amazing height. Tlie most intense interest 
\\a*i i'\. itnl tnr tlir fate of the aen>nauts. and hulletins of health were 
>i'ni tVi'iii Vi'nire ti> r»ologna. Count Ziimlvccari suffered most, and 
N\a^ ton t'd t«» liave Ills fingers inciseil. Tlie whole of the party, 
ho\\,'\»'r, ultiniatelv nToveriMl. and Count Zimil>eccari. in n(» wav 
nitiiuiil.i:i'<i. lontiuui'd to jK^rseven* in making ascents to a consider- 
ai>U' lir^uht. In the year ISlL*. accompanied hy Signor Bonagna. 
\\v .i^i.iiidrd tVom Hologna. t >n ctnning down the hUloon caught 
Ml N..IU,- hiuh in IN and louk fin* : to avoid U'ing hurned they leajted 
.Mil \\!i.-!i Coun: ZamU'i'iari was kiUed, and his conip)anion much 

uiniiril 

\\\ \\v\\\< 1<«'S. Andnoli and l*rioschi ascended at Padua, and 
!i-.,' j.j]':.il\ :i» .1 r.'Ti^i.itniMe heiglit. When the l»aronieter had 
I ill. :i i.» I • v.u l.i -i. M Hri.>si^lii felt a vitdent palpitation of the 
lit .r. AwA wluMi '.: \\.\A na.lu'd 12 inches he sank into a state of 
i.'i]'..' M V'livt.'!'. .il.'V.f » "uM ••bsiTve the ludloon, which ro?e 
ill :!. \u\.".\\ >; ■ ' : .' '.' :!•. :.r< : l:f tht»u found that he could 
!».-' i: . ! :n ;, • .::■. >■-.:: .:::»!• Tl'.i-i. with the Kmimeter at 8 
in. |.. . :'•» ''i''. ••'. -^ N. • :■• 1. i\r l-ur^t With a loud rej^^irt, and 

• 1«,«« ill , w.w \ ' ix .i u". :-.:':::ir. witli s;dety, near the place 
oi r, ■.«-.!'.. r,' ■' l" : .^ ••.:.■. V ot" thi< statement has lieen 
HM." ii.Mi. .1 i'\ *^'.«- •.;•.'■ -r .♦ • Arr*. il .iMil Alpine Voyages." who 
J.iKit II I. I ,'iv..-.i : ■ :' •.V.':-.: »<■ .Ut- «»l' lieatod air would have 

• .ium-,! II, ii .'-iIn '. : '-. '. 'a i. < -v.: -I tiit- whole machine, hut 

Mh> ill' oh ,«i i!-!- •. ^ V . • '.V :..ir: «'t the account that I 

l*'i'l III. liii.ii I.' .;•.:,.••■ u ■'. • .\ :" ..: X VAerning the reading of 
»ii». li.n,.m.ui \\\''..'^ \.v .". ;\\/.-- :: ■: r-.-^re than I^O.nOl) feet. 
i h»' ii .» iiii. .' ,'!h u-.t \ ■•• '• t< •v.'.'.v ';'. in such cases, and it 

*'« tiMi ,,n «u,'\ o i-*'..' ix . '.. ■. ■ ;' .\v:\ V. ■ v.".::-*: '-v dashed tt» pieces. 

• h.u. s\\\ .ill un.U'' '.*■»• •."ANH--\ .-. .•■: ■.'.: ;:.i:e necessity to save 

lilt i.m.i L»1K u »V. '- ^^ • • ■•- ■■ ■ ■■■ ••.••/.••.:e<. hohiing to the 

*•♦!».■ hit.. I.- »niiM v. ,-.s ; ■« •■•: \:.\\ '.\rt!i: antl the rapid 

»-. -H I u». I »• oi.i .*.-./• -v.-. i •x.' •■•* "von hurt severely. 

•^*« NNi.i \\\sy \tiui.. oi i,-x--;-.; " ■< ■- :^^^v di-soeuded to the 
'''»«!* \\\\\\ ^\\\ ».\pli'*l»'»i tvi'.'.v-/ V-.- ..•.••\\s :.-ru and rent, acts 
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iil of n ahip, and the balloon gyral«8 through the air 

; rntlin;^ It \a not liy any means a situation to be coveted, but one, 

-li'nild be unilerBtwid to remark, not iieceasarily involving loss of 

■ V. 11 from so great an elevation as tliat of the Italian ai;ronauts. 

r ..-■ -li height accelerates the velocity of the descent, and much 

I'.i.-.s tlie Iiaxard of the situation; but it ia possible to fall and 

.■':: In one of my descents from Wolverhampton, the wind made 

* lUflicult and dangerous, and with our utmost efforts the lallooa 

me roughly to the ground r it struck the earth and rebounded 

jiio aiid a;^in. until a long t«ar became visible, which spread 

i'ldly. The sides of the balloon stood out like wings, but tlw 

I'l-CT part reniftined, until finally a great rent paased up from nwfc 

' vxlvi-, when I fully expected all would drop down. But for some 

■;!•; time afWr this the great valve, with its heavy springs, remained 

iTv fcct high ill the air. wliilst the whole lialloon opened out in one 

:iiiueniu> sheet, and. kite-like, kept up perhaps for ratber more than 

I luiuHte, though it ap[>eared to me a much longer tima It then 

r;idnnUy fell to the ground. That it did not fall more rapidly was 

lit- to ihu pressure of the atmosphere. We had a few bruises, hut 

■ne of any importance, and were spared the general reversal of our 

Ti'rta which Iiappened to Mr, Wise, who alighted with his car bottom 

liWBida. If we therefore, in consideration of our own and other 

I : t lienticat^tl experiences, allow that the Italian aeronauts might 

: :V); Hurvived ttie catastrophe of their machine, and that the elevation 

I'-r attained was nearly, if not quite, equal to that which they 

.^Jifd, I may remark that the remainder of their statement bears 

BiMiiaon with the effect of rareHed atmosphere upon others. 

I, Signor Andreoli, of whose ascents there are frequent mention, 

I wbo was more inured probably to the higher regions, suffered 

1 Signtir Brioschi. and oliserved the l«r<Hn6ter after his com- 

1 becAme iiiiwnsible. At 15 inches. Signer Brioschi found his 

ntion seriously nff6cted. At 15 inches, I began to jiant for 

At 12 inches, Signer Brioachi became insensible.-^that ia. 

ml 23.000 feet alwve the earth, the same height to which Gay- 

I attained without inconvenience. At 9 inches of the baro- 

, that ifl, at 29,000 feet, Signor Andreoli, more seasoned than 

mpaoiou. found only that he could not use his left anu, aud 

Me to olwer^'fl that the balloon was fully inflated. Tlie lialloon 

I was donlitless one uf Mont^oltier's. filled wltii heated air, 

rv principally in use in Italy. It ascended with great 

I. titi]i:«t they carried fire, must have cooled and descended 

I Tery short [leriod of time, without travelling far from tlii- 
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place of ascent. leaving it an open question whether or no the 
barometer readings may have given too great altitudes, we may fairly 
suppose that Signor Andreoli, of whom fre<iuent mention is made, 
had become enabled to support the greater rarity of the air, whilst 
his companion is shown to have yielded at an elevation less than that 
at which, 'when seasoned, I first became seriously affected, I am 
inclined to accept the statement as it is WTitten, and the facts described 
are certainly in accordance with other experiences. It may be argued 
that Gay-Lussac felt no inconvenience at the height at which Signor 
Brioschi fainted ; but the French philosopher ascended in a hydrogen 
balloon, slowly, to take note of the instnimental phenomena com- 
mitted to his charge, and there is everj' reason to believe that Signors 
Brioschi and Andreoli ascended very raj)idly to a great height, the 
sudden effect of which, as I have alreadv said, is a shock which the 
system is unable to support. 

In August 1811, Mr. Sadler and Mr. Henry Beaufoy ascended from 
Hackney ; they attained an elevation no higher than sufficient to 
view the landscape of the earth spread out l)eneath them like an open 
map, and were not therefore subject to the test of physiological 
sensations. The idea of unlimit<3d freedom conveyed by the sense 
of floating in the invisible medium which surrounds the aeronaut; 
the total unconsciousness of movement, and the sudden sinking away 
of the earth and the people on it ; the silence of the upper regions 
succeeding instantaneously to the shouts of the spectators and the 
noise and tunnoil around the car, are among the first impressions 
which occurred to Mr. Beaufov. 

In 1812, Mr. Sadler ascended at DulJin to cross to Liverpool, but 
meeting with an adverse current, he resolved to descend into the sea. 
To escape from drowning, and effect the disablement of his balloon, 
he caused the crew of a shi]) to run her bowsprit through it, and then 
to take him on board. ]Mr. Sadler, junior, ascended from the Green 
Park, and with difficulty saved his life. Not only did the valve 
become frozen, but the net burst at the toj), and the silken covering 
of the balloon began gnulually protrudin^^ through it. To save 
himself from being precipitated to the earth, he tied the long silken 
neck of the balloon round his body. After being carried to a great 
height into the upper regions, and almost frozen with the cold, he 
came down at lentrth near (jvavesend. 

In 1832, Dr. Foster ascended with ^Ir. Green from Chelmsford, 
with the idea of making some further observ^ations on clouds, in 
addition to those already made on Alpine excursions ; also to test by 
personal sensation the effect of the higher regions of the air upon the 



IXTEODUCTION. 



ftnts cost. Tile romparntively easy mauageineDt of nB 
lied in the hands of a practised aeronaut, under w-hoSM 
a matter of £ s. d. one chu sit Bectirely and for an hnuifl 
the delight of an aerial voyage within sight of earth, iqH 
believe, why the balloon has gradually deffenerated intcA 
t of popular exhibition and passing amusement, so thaM 
eluracterislica and important bearing are in danger ofl 
letely out of view. I 

be Ijftlloon in any horizontal directi(}n appears now as faj 
ihle aa it ever has been. We start from a given poinfl 
Bhauc« directs. The compass we carry with us, not thafl 
T our course slung a given route, but trace by it thfl 
iUiguveriied movements uf the machine that carries asfl 
perhaps the segment of a huge circle, the line of »um 
: We proceed and return, advance onward, now gentlyfl 
>city. We sit in the car without the slightest knowledge 
I landscape hidden beneath the vajmurs of the air. Thefl 
if) to last many hours, if all things should be favonrablaM 
I ask, is the practical advantage of audi a machine ? Tol 
it be converted ? Are we wrong in supposing it to be tM 
I which require* yet to be engrafted into some inechanisiql 
« more subordinate to the requirements of life ? I 

I be supposed that additional frei^uency of respiration infl 
I air makes amends for the want of oxygen. Those whol 
continued dryness of the throat, which is parched so that I 
painful, are sensible to the contrary ; but the death itl 
oiuleBu, and asphyxia steals away the life of the human 
moves above, suspended in mid-air, as stealthily as cold 
:he mountain traveller, who, benumbed and insensible to 
Ids to the lethargy of approaching sleep, and reposes to*l 
3. These two powers rule respectively the upper regiongfl 
phere, whether we seek to approach them by verticalw 
the etee^K'st mountains, and the element we live in warot A 
entuitius traveller to the limits appointed to human lif^| 
exertion. I 

) the Balloon ns we now find it, and apply it to the usefrfl 
jent ; let us make It subservient to the purposes of wsTi I 
L irf l(^timate strategy ; or employ it to ascend to the m 
lower atmo-iphere ; and as it is, the balloon will chiim its 
the roost important of human inventions, oven if it 
■ud power, and should never become engrafted as the 
^^wlie mechanism wc have yet tJ> seek. J 
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gained power they anxiously endeavoured to gain some knowledge of 
the position they occupied above the earth, and, in ignorance of the 
speed with which they had been journeying, and of the distance 
traversed, began to surmise that they might already have passed the 
limit of that part of Europe where they might expect to find the 
accommodation and conveniences necessary for their comfort and the 
safety of the balloon. The large tracts of snow beneath them sug- 
gested the plains of Poland or the steppes of Sussia ; they therefore 
proposed to descend without delay, and, lowering the grapnel, came 
safely to earth, passing the gentle declivity of a wooded valley, and 
descending into the bosom of the trees which capped its summit 
Bespeaking the assistance of people near, the balloon was speedily 
secured, and they learned that they had descended in the duchy of 
Nassau, alx)ut two leagues from the town of Weilburg. The journey 
had lasted eighteen hours, and was thus brought to a safe and agree- 
able termination. Mr. Monck ^Mason drew up an able account of the 
expedition, which he subsequently published in his " History of Aeros- 
tation," a work to which I refer my readers who may feel intereisted 
in further particulars of the voyage. 

Had I attempted a consecutive narrative of balloon ascents (instead 
of calling attention to those only which were important on account 
of their elevation), the names of Pil&tre de Eozier, the first aeronaut, 
and Blanchard, the first aerial voyager by profession, would have 
found greater prominence. 

In the use of the balloon, distinction must be made between 
travelling for miles horizontally over a surface of country which ifl 
disclosed like a grand natural panorama to the eye of the voyager, 
and ascending perpendicularly to the greatest altitude within the 
capacity of the machine and the limits of human life. Vertical 
and horizontal explorations of the air have each a range of ex- 
])eriences of their own ; the latter give rise to personal enjoyment 
chiefly, while the former add to our knowledge of hitherto un- 
explored territory. 

For vertical motions only is the balloon manageable. With its 
capacity measured and weight determined, its ascending power can 
be calculated, and the aeronaut may nerve himself to brave the vicissi- 
tudes of a certain elevation, and, if inured to the work of observation, 
make every fresh ascent an epoch in discovery. To Mr. Green is due 
the employment of coal gas, which has long superseded the use at 
hydrogen. The filling a balloon, therefore, is no longer the tediou 
and uncertain operation it was formerly, extending sometimes over 
several days, but is performed with ease and certainty in a few hows \ 
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"himx are DO fmntiere in the reign of tlioiiglit. and tlie couquest-s a 
e liHman mim! belong to all llie worlil ; yet each civilizeil nation ii 
I aputi to gi\'a its contingent U) the great work nf the studj 
r Kstore, ami to chncse thnao brandies which are moat suited t 
I genjns. 

F Vance has givtn Uie Balloon to the world, but her work is still 

mplete. and the ci>n<inest of Charles and Montgoliier remaini 

kvelapcd. It is not. however, my intention to describe the i 

■BptM whic'ih have boon made t^^i tins end, or discuss the value of t 

Kin as » first step towards the solution of the prohleiu of aiiri^ 

QiotJon : I tie«ipe only to desciibe the princiital resulla of my bwn^ 

itjca] exftureions. after brietly alluding to the observations of \ 

J |ifedec».*».-«ora iii this field of infiuiry. 

ITbe first persons in England who devoted themselves to ai-rial 

iiri&ittion were forpigners. The philosopher Tiberius Cavallo and 

"b diplonuttist Vinwut Luniirdi were both Italians. But from the 

fc vhen I.unanii inawgurated biilloon accents to the present day, it 

pay be truly aaid that balloons have remainM popular with us; not 

idv hare noblemen and gentlemen nhown a tast« for atrial journeys, 

I of science have followed up with avidity the great expi 
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The Balloon, considered as an instnunent for vertical exploration, 
presents itself to us under a variety of aspects, each one of which is 
fertile in suggestions. Keganling the atmosphere as the great labora- 
tory of changes which contain the germ of future discoveries to belong 
respectively as they unfold to the chemist and the meteorologist, the 
physical relation to animal life of difierent heights; the form of death 
which at certain elevations waits to accomplish its destruction ; the 
effect of diminished pressure upon' individuals similarly placed ; the 
comparison of mountain ascente with the experiences of aeronauts, 
are some of the questions which suggest themselves, and faintly 
indicate inquiries wliich naturally ally themselves to the course of 
balloon experiments. Sufficiently varied and important, they will be 
seen to rank the Balloon as a valuable aid to the uses of philosophy, 
and rescue it from the impending degradation of continuing a toy, 
fit only to be exhibited, or to administer to the pleasures of the curious 
and lovers of adventure. 

We can also make use of it to determine the proportions of the 
gaseous elements we breathe. Do not the waves of the aerial ocean 
contain, within their nameless shores, a thousand discoveries des- 
tined to be developed in tlie hands of chemists, meteorologists, and 
physicists ? Have we not to study the manner in wliich the vital 
functions are accomplished at different heights, and the way in which 
death takes possession of the creatures whom we transport to these 
remote regions ? Have we not to comi)are the different effects of the 
diminution of pressure on individuals placed in identical condition in 
the c^r of the same balloon ? 

AVhen the Balloon was invented, the great Lavoisier was chaiged 
by the Academy of Sciences to draw up a report in order to estimate 
the value of this unexpected discovery. After having minutely 
described the ascents at which he was present, the illustrious 
chemist stopped, appalled in some measure at the multitude of the 
problems the Balloon would help to solve, and the series of uses of 
which it seemed susceptible. I shall imitate his reserve ; for it 
seems unnecessary to justify further the attempt to make the Balloon 
a philosophical instrument, instead of an object of exhibition, or a 
vehicle for carrying into the higher regions of the air excursionists 
desirous of excitement, mere seekers after adventure. 



j 




THE FIRST SCIKKTinr ASCENTS IS KNCIU.VD. 



E ftnt uu frontiers in the reign uf thouglit, and the coiii|uest3 of 

B himuui miiiii beloiijj txi kJI the world ; yet eiiith civilized nation is 

I upon Ut f^ve its continyi-nt to the grcyit work of the study 

f IfRtote, mill to choose those branches which are most suited to 

» geuias- 

IFlPrRtice has piven the Balloon to the world, but her work is still 

mplete, and llie conquest of t'iiarles anil Montgolfier remains 

einped. It is not. however, my intention to deacril>e the at^ 

s whicli have Itecn made to this entl. or discuss the value of the 

Mn i« a firat step towania the solution of the problem of aerial 

mntion ; I desire only to describt^ the principid results rif my bwn 

WQticAl excursions, iiftftr brieHy alluding to tlie observations of 

p p»deoessoi-a in this field of ini|uiry. 

rThc Bret, persons in England who devoted themselves to aerial 

Fere foreigners. Tlie philosopher Tiberius CavaUo and 

I diplomatiat Vincent Lmmrdi were both Italians. But from the 

e when Lunardi inauguratJid balloon ascents to the present day. it 

f be truly said that lialloons have remained pnptilar with us ; not 

f have noblemen and geatlemen shown a tast* for aerial journeys, 

I of science have followed up with Bvidity the (ircat eitperi- 
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iiiente made on the Continent, and several attempts have been made 
in England, both by free and captive balloons, to study systematically 
the phenomena of the atmosphere. 

In 1838 and 1850, Mr. Rush ascended several times with Mr. 
Green, and made some observations mainly on humidity. Public 
attention was aroused to a certain extent, but the ascents were 
chiefly known from an incident which occurred at the end of one 
of them. The balloon descended in the sea near Sheemess, and j 
the car was dragged through the water with considerable rapidity; 1 
the balloon acting as a kite. Mr. Green therefore threw out the 
grapnel, which caught in a sunken wreck, and detained the balloon 
till a boat came up and secured the voyagers. A volley of musketiy 
was fired into the balloon to admit of the escape of the gas, and 
it was ultimately secured. 

Soon after the discovery of the Balloon, a desire arose for experi- 
ments in the higher regions of the air. Tlie first experiments, as 
I have previously stated, were made at St. Petersburg, by command 
of the Emperor of Russia, by Mr. Robertson, in the years 1803 and "i 
1804, but no important results were obtained. 

In the year 1804 two experiments were made at Paris : the first on 
August 31, by Gay-Lussac and Riot. Tliese gentlemen ascended to the 
height of 13,000 feet, but did not commence their observations tin ■] 
they were 7,000 feet high. Their experiments in magnetism, eleo-^ 
tricity, or galvanism, gave results identical with those made on the 
earth — a source of much disappointment to every one. 

It was tlien supposed that they had not ascended liigh enough, aiid 
Gay-Lussac resolved to go alone, with the view of rejiching a greater 
elevation. This he succeeded in doing on the loth of September 
following, when he reached a height of 23,000 feet, and found a 
decline of temperature from 82° to 15" ; almost confirming the theoiry 
of a decline of temperature of V in 300 feet of elevation. The sky 
was very blue, and the air was found to l)e very dry. A magnet took 
a longer time to vibrate than on the earth. He filled two l>ottles widi 
air from the higher regions, which on analysis was found to be in its 
component j»arts the same as the lower air. 

Two years after this, the Astronomer Royal of Naples, Carlo Brioschi, \ 
wished to ascend higher than Gay-Lussac, but this he was unable to do 
in consequence of the balloon bursting. After this no attempt wat^^ 
made till the year 1843, when the British Association appointed r 
committee and voted a sum of money for experiments by means ol 
captive 1)alloons. Several committees were sulisequently appointed^ 
and out of the limited resources of the Associatifjn considerable fliuns 
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of money were granted for experiments by means of balloons ; but no 
good results were obtained. This want of success ought neither to 
discourage nor astonish us ; captive ascents, though easy enough wlien 
directed by experienced aeronauts with proper appliances, present 
inextricable difficulties to novices unaccustomed to the disappoint- 
ments of aerial navigation. 

In the year 1850 MM. Bixio and Barral conceived the project of 
ascending to a height of 30,000 to 40,000 feet, in order to study the 
many atmospheric phenomena as yet imperfectly known. On June 
29th in that year, a balloon wjis filled in the garden of the Observatory 
at Paris witli pure hydrogen gas, Tlie weather was bad — a torrent of 
rain fell ; M^I. Bixio and Barral, and the aeronaut,. placed themselves 
in the car without testing the ascending power of the balloon, and darted 
into the air like an arrow, as described by the spectators, so that in 
two minutes they were lost in the clouds. At a height of 5,000 feet 
the gas in the Imlloon expanded with great force against the netting, 
which proved to be too small. Tlie balloon became full, and descending 
upon the voyagers covered them completely as>.they were seated in the 
ear, which unfortunately was suspended by cords much too short. In 
this difficult situation, one of them, in his efforts to disengage the cord 
from the valve, made an opening in the lower part of the balloon, 
from which the gas escaping at the height of their heads, occasioned 
them continued illness. Tlien they found that the balloon was torn 
and they were falling fast. They threw away every tiling they could, 
and came to the earth in a vineyard, having left it only forty-seven 
minutes previously. A mass of clouds 9,000 feet in thickness was 
passed through. The decrease of temperature up to 19,000 feet, the 
highest point reached, seemed to confirm the results obtained by 
Gav-Lussac in 1804 

In the following month, July 27, the filling of the balloon was 
commenced early in the morning. It proved to be a long operation, 
occupying till nearly two o'clock : then heavy rain fell, the sky l>ecame 
overcast, and it was after four when they left the earth. They soon 
entered a cloud at 7,000 or 8,000 feet, wluch proved to be fully 15,000 
feet in thickness ; they never, however, reached its highest point, for 
when at 4h. 50m. the height of 23,000 feet was reached, they began 
to descend, owing to a tear which was then found in the balloon. 
After vainly attempting to check this involuntary descent, they 
reached the earth at 5h. 30m. 

On approaching the limit of this cloud of 15,000 feet in thickness, 
the blue sky was seen through an opening in the surrounding vapour. 
The polariscope, when directed towards this point, showed an intense 
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polarization, but when directed to the side, away from the opening, 
there was no polarization. 

An interesting optical phenomenon was observed in this ascent 
When near their highest point, the bed of clouds which covered the 
balloon having become less dense, the two observers saw the sun dim 
and quite white, and also at the same time a second sun reflected as 
fipom a sheet of water, probably formed by the reflection of luminous 
rays on horizontal sides of crystal ice floating in the clouds. 

The most extraordinary and unexpected result, however, observed 
in this ascent was the great change of temperature. At the height of 
about 19,000 feet the temperature was 15°, but in the next 2,000 feet 
it feU to minus 39"*. This wonderful change was experienced in the 
clouds. What, we may ask, can the constituents of such a cloud 
then be ? In this voyage a height short of Gay-Lussac*s by 50 feet 
was reached, but a temperature lower by 54° was recorded, and the 
clothes of the observers were covered with fine needles of ice. From 
this time until quite recently no ascents have been made in France 
in the cause of science. 

In the year 1852 Mr. Welsh, of the Kew Observatory, made, under 
the auspices of the British Association, four ascents in the great 
Nassau balloon, with the veteran aeronaut Mr. Green, who had then 
an experience derived from several hundred ascents. 

In August, October, and November he reached the respective 
heights of 19,500, 19,100, 12,640, and 22,930 feet, and in each ascent 
made a valuable series of observations. 

The facts recorded by Gay-Lussac, relative to the decline of tem- 
j>erature with increase of elevation, appeared to confirm the law which 
had been derived from observations made on mountain-sides, viz. a 
decrease of 1° for every increase of 300 feet of elevation ; and the 
deductions of Mr. Welsh from his experiments tended to the confirma- 
tion of the same law, with some mo<lifications. 

The results of Welsh's observations were published in the Philo- 
sophical Transaetions of the Royal Society for the year 1853, and 
afterwards in the Bulletin G^ographiqux de J})\ Petermann for 1856. 

Wlien these ascents were made, they excited the greatest public 
interest. I wat<jlied Mr. Welsh's fourth ascent throughout, irom the 
root' of the lioyal Observatory at Greenwich, with a good telescope. 
The; (lay was line and the air clear, and I was surprised at the facility 
\vitli whiili 1 could follow every movement of the balloon, from its 
departure to its descent. During the whole time that the balloon was 
in the air, and while it traversed a course of fifty-seven miles in the 
direction E.S.E., 1 never lost sight of it for a moment I saw it rise 



■ in V'auxhall at 21i. 22iii., and descend at 3h. 4<lin., at a place which 
rierwanls learned was near Folkestone, It was tlua circumstance 
iiuh notttVtly influenced me in my desire for balloon observations, 
■ A which Itid ino to hftlieve in the posaibility of combining terrestrial 
■M-rvatiiins with those made in the balloon, and thereby determining 
' htU];lil of the balloon at difl'ereut times, independently of olmerva- 
iis made in the car. But in my own ascents I never was able to 
■riniie, to my satisfaction, the telescopic oljservatious of the balloon 
■111 the earth, so as to verify the heights determined ftoni my own 
M^rvBiiona, 

Thu", however, was not the first time aerial physics had eugaped my 

■Rntion. A fast* for these studie-s was first developed during my 

•iiteiu-'e in Ireland in the years 1829 and 1830. In these years 

■■laa ofUin enveloped in tog for entire weeks, first on the mountain 

' - iicor. in Gal way, and afterwards ujion the aumuiit of the Keeper 

'liinnlait], near Limerick. At this time I was engaged on the 

inc.j|)al triangulalion of the Trigonometrical Survey of Ireland, and 

L llie perfonoance of my duty I was often compelled to remain, 

iiietimtw fop long periods, above, or enveloped in cloud. I was thus 

i 1 t« study the coloure of the sky, the delicate tints of the clouds, 

■i.^ motion of ojiaque masses, the forms of the crystals of snow. ()u 

i^ing the Sun-ey, and entering the Oliservatory of Cambridge, and 

iii'Twnnis that of Greenwich, my taste did not change. Often between 

-;roiiomical olxiervations I have watched with great interest the 

' niw of the clouds, and often, when a barrier of cloud has suddenly 

. uivoImI U>6 stars from view, I have wi.'ihed to know the cause of 

In-ir rapid formation, and the processes in action around them. 

Thi! illnesa of Mr. Welsh intemiptcd his aeries of experim«its, and 

, ii'itii iiscents ceased to occupy public attention. But the British 

[f did not lose their interest in aerial eirperiment^, and 

- . kes, M.P. for Al)erdeen, again brought the subject before 

. ii;: of the British Association at Leeds in 185S, and obtained 

iiiment of an influential committee. The resources of the 

[1, composed exclusively of the contributions of its members, 

t. ^! mainly to taking the initiative in important and hitherto 

i departments of science, and out of these limited means the 

i;ran1» for these scientific balloon ascents were made, the 

! .;"nacj» Wing the hire of the balloon, the pajTnent of the 

sttruuiiut for it« munagement, and the cost of the gas. Several of the 

netobera of the coimuittee had already made balloon ascents with 

Mr. GntiiL Tliey were, therefore, well able to appreciate the import- 

aucc of observations made in and al>ove the clouds. It was at first 
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arranged that Mr. Green should direct the ascents, and that the 
observations should be taken by young men. Mr. Green, who was 
born in 1784, the same year as the introduction of balloona into 
England, was then seventy-four years of age. 

1 gave two young observers all the instructions I could in respect 
to the observations to be taken, and explained to them all the precau- 
tions that a long life devoted to observations suggested to me. On the 
15th August, 1859, the members of the conmiittee met at Wolver- 
liampton, in order to assist at the first departure of the balloon. This 
town was selected on account of its central position. It was subse- 
quently the point of departure of some of my most successful 
exjHHlitions. 

The weather was fine when the filling of the great Nassau balloon 
was l)egun ; but the wind an>se, and many accidents happened which 
prevent4?d the filling of the balloon taking place, so that the ascent 
was deferreil till the l(>th of August The committee was again at its 
post on this day, but. as it proved, only to see an aerial shipwreck. 
AVhen many thousands of feet of gas had been introduced into the 
Imlloon, the wind arose and blew it with such violence that it was 
torn, and all the gas esca)x»d. 

Mr. Cireen, having examined the injury, said it would take many 
days to rt^jmir, and as the meeting of the Association vtvls approaching, 
it was resolved to defer the experiment Such accidents would be 
ini]n»ssil>le. or at least of extremely rare occurrence, if a less barlmrous 
nuule of inflating balhxnis than filling them slowly in the open air 
wt»re adopted. 

Mr. (liven was grt»atly distressed at this accident, which was due to 
no fault of his ; for to it was attributable the interruption of a series 
of t'X]HTiinents which, he calculated, would have placed aerial naviga- 
tion in its ]>ro]>er place, and raised it from the inferior position in 
which he found it. Having had, he said, all his life to contend 
with similar ditli^'ulties at ]>laces of amusement only, he was more 
tiuui any ouv vUv awart* o{ the ini]>ortaniv of ex]>iTiment« made under 
inv|»n»ar]ijil>le conditions, and ]^laoed under the juitronage of learned 
men ; and lu» wislunl to rlose his carivr under such circimistances. 

riic raivcr t>f (liven U^uran in the vear 1821. at the coronation of 
('.(MM^e IV.; it roiitinueil tor thirtv-six vears. during which he made 
neailv l.|(M) ascents. Tlnw times he en»ssed the sea; twice he fell 
int(» it He »»l»tained a laiye exj>erieiu^, and his accoimts are worthy 
(»t all contivleiu e ; hut, unfortunately, his education was not sufficiently 
i^ootl tt» ni iki' him a com]H*tent ol>serAer in the higher regions of the 
atiui'-^pheiv. However, he impn>ved the general management of 
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■ nouns in many jtarticuliirs — his gui(le-n)pe in aerial uavigatTou, 
, .Tticiilarty of use in crossing seas, and tlie introductitm of carlmretted 

>i in iho plane of Iiyilrogen, are worthy of mention. He died in the 

-M 187'1. in his eighty-aixth year. 
T\w BuUoon Committee, though discouraged hy these frequent 
i^-luys, rwsiilvBd to organize four asceuts from Wolverlinroplfln. It 
w^L( decided that they should he to the heiglit of four or flvo miles, 
in onlar to verity the facta announced by (Say-Luaaac and MM. Bixio 
iind Kamd ; hut on inquiry it waa found that no balloou that would 
caatun a sufSciunt ijuanlity of gas t^i ennhle an observer to ascend so 
hijib waa to Ik; obtained in EuHlaiid. Tlie largest, it waa understcod, 
«ii9 the Royal Cranorw, which would hold nearly 60,000 feet. This 

>dluun llie committee tlierofora obtained, and Mr. Lithgoe. who had 
: ml*; nearly onu hundred ascenta, princijtally from Cremorne, was 

:ii)tluy«d as ai^ronaut Ballooning had tweu, for many years pursued 

■ idr iia a trade, and tliere was no choiee whatever either of balloons 
i r ai^ronauts. Xol with standing the deaire which I had always felt for 
oboervations at hi^h altitudes, I had decided not tn take the observa- 
tiaoa mysulf, but oijy to give all necessary instructions in the use of 
instrutwints and precautions necessary t') be taken. 

As the jjentleman who first engaged to l)e the observer declined, 
the oi»en,'ation8 were entrusted to Mr. Criawick, assistant at the 
Obatn^-ototy at Ureenttich, who alone was to accompany the aeronaut. 
Tlie spoi^e witliin the boundary of the Gas Works waa selected for in- 
fiatinf; the balloon. Before the hour of the ascent, the members of the 
rammiUcv, with Lord Wrottealey and Mr. W. Fairbaim, the IVesident 
tS th« British Association, were on the ground. 

At Ih. 4m. the balloon ascended slowly and steadily. After remain- 
ing H'^nrly ittatiiinary for a few minutes sand was thrown out, and the 
■: ona mile waa reached; in thirteen minutes it passed out of 
I' little more than a mile had been reached when the Ijalloon 
■ 1 from sheer inanition. It proved to be full of minute holes, 
jiiil M .Ls iinite usuli'^s, as were the obser^'ations made> which contradicted 
tlM?m.>ielves. Tlie disappointment was great. Arrangements had been 
ci vii- for meteorological wiwervations every few minutes, at thirty 
' [ilaces, Tliis check to tlie prooeedings was very serions, and 
, disguiitfid many with aeronautical ex]jeriencea. Colonel 
.: I the committee were bitterly disappointed, but met in con- 
-iiii»u»it at Wrottesley Hall, Mr. Lithgoe admitted that the l»alli>on 
: id bwn ill use thirty years, and was worn out; he advised application 
^io inade to Mr. Coxwell for the use of his Marx Italloon. 
B| ttnt wk pardon of the rendi^^r for entering Into all these details. 
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NoTWlTnsTANDlsr, all lliesc acciiuinlatod difficnltiea and tie efforts 
I hail l»tvn obliged lo muke to overcome tliem, I found that iu spite 
'■r iiiyBclf I WHS pledged both in the eyes of the public aiid the BritiBh 
■i -sijciation to produce some reBults in return for the money expended, 
i ilicrefore offered to make the observations myself. Tlie three or 
i.'ur months which elapsed between the abortive attempt of the 
Vara and my first ascent were devoted to preparatory studies and 
exprriinentB ; for I was occupied with the construction and manage- 
ment of the nppuratufl which I intended to take with me. I also 
nccnstomed myself to the use and manipulation of the instruments 
in > Iimit«d space, and considered how best to gronp them on a board 
»uch aa vrould have to ser\'e me for a table in the car of the great 
ludlooD ; so that when the day for the ascent came, I was able to 
ininginf tliat I was not making my arrial liilfut. 

In spittt of the experience which I had of observations on the earib, 
and in spiti^ of the time which I had devoted to this first ascent, 1 
had m^lected a great number of useful precautions and encumbered 
' with some superfluous apparatus; in short, I was able to 
t vitbout cessation my apparatus in every successive ascent I 
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.ivneuce whk-li I L-\r ac^iuired, sometimes to my 
.. ■ .V .iw much those j ■!.:]•:»> .•j-Ltrr? are in error who think 
-1*. i..'.:iii :n the higher ivji-.-ll? t-iii l»e made well enonc^h 
>«-rv»'r That cunu-s. 

I :iie situatiiiu. \\.r r^iT-MiTv with which all the 

. ..- msr iv made, aii'i ::.•.- ?':::L4llness of the si)ace at 

• I ;.p- 'hat the ol»>*nvr f':. uil have p^e^^ously had 

: *. i-.icin.t* in the use «•!' tLt ::-*:r»imfnis under all circimi- 

.1* ':u-iiii«»u also that I •r\>.-r:rLiCr»l {n>?at anxiety when 

.iL lL -vt-rv instant I ii-ij':.: \^ failing to ol)sen'e ven' 

t::i.uifiia. and that I was rx:v5>ively fatigued by the 

•.* ;.uiiiinn to which I lViu::i iiivself condemned by the 

. .;!- r»'ady when the Hi'-iLrTi: ciime to obsen'e a phe- 

■ :i •'• riuips no human i-vt- lia-i •.■■"nTfmplated before, 

.. - L' -.^liich the Commiitt-f yi the British Association 

• \- ? :!u'ir prinrijial att^riitivn were, primarily: — To 

. .rv.;vn»ture of the air and its hygrometrical states. 

\.'.:i'iis, to as frreat a heiiiht as possible; to deter- 

i in n. ase of temjierature with increase of elevation, 

• \\:iidier the results obtaim-d by oljsen'ations on 

\ ■ ... a lowering of temixrrature of one degree for 

. .»i.M. li ticvation of .'^un fi*et^ W true or not; also to 

. ;>:r'.bution of the wati-r in the invisible shape of 

» i.i "vlow the clouds, in the clouds, and alK)ve them 

..V »::».'iis. Secondarily : — 

., n." • \w temi>er.iture of the dcw-jK^int by DanielFs dew- 

. .. .11 '^x Kc^'nault's condensing hygnmieter, and by dn' 

» iiU'n.'Mietei's as nnlinarily uscil. as well as when under 

i lu .ispinitor (so that considerable volumes of air were 

w I \«ih their bulbs) at different elevations, as high as 

■ A ularlv up to thos«* heights where man may l)e resi- 

.,,;•> !imv U' located (as in the high lands and plains 

.. X -..w lit* ascertaining what confidence may lie ])lace(l 

\\\ .iiiil wet Imlb thennometers at those elevations. 

., ■ . \\w ivsults as found fmm them, and with those 

X ., :\iM:cirs and Kegnault's hygrometers ; also to com- 

■> ... -.aJKl tnnu the two hygrometers. 

u- ivadmu's t»f an aneroid banmieter with those of 

, A vi u!' t^* tive miles. 
. \v- cvltncal condition of the air at difterent heights. 
V .'.Vr o\vvni»* condition of the atmosphere by 
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6. To (tetennine whetlier the Iiorizontal intensity of the earth's 
itism wna less or greater with elevation, by the time of vibration 
ft magDct. 

6. To <i(jteTmine whether the solar apectruni, when viewed from the 
I, and far above it, exhibited any diflerenco, and whether there 

were a greater or less number of dark lines eroaaing it. jtiuticularly 
near saiiset 

7. To collect air at different elevations. 
K T(i note the height and kind of clouds and tlieir density and 
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9. To determine the rate and direction of different currents in the 
»tiDoflph«re. 

10. To make observations on sound, 

IJ. To make observations on solar rBdiation at different heights. 

12. To determine the actinic effects of the Bun at diiferent eleva- 
I'tna by means of Ilerschel's actinometer. 

IS. To note atmospherical plienomena in general, and to make 
;in»rnil observations. 

Ever}' one knows that the pressart of the atmosphere is measured 
■'V means of the barometer. A column of air extending to its limit 
■ r ibe same area as the barometer tube is balanced by the column of 
Mtrcni^' in the tube; and if we weigh the mercury, we know the 
weight or pressure of the column of atmosphere upon that area. If 
the area of the barometer tube be one square inch, then this would 
tell us the pressure of Uie atmosphere on one square inch. The 
length of a column of mercury tlius balanced by the atmosphere, near 
the level of the sen. is usually about :I0 inches, and if this be weighed 
it will be foumi to be nearly 15 lbs. : therefore the atmospheric pressure 
on cvirr)' square inch of surface is about 15 lbs. — ^just one-half as 
many pounds as the number of inches which expresses the height of 
tliu coltmin of mer<.^ury. 

Now, in ascending into the air, part of the atmoqihere is below, 
aail [lart above ; the barometer therefore has to balance that which is 
above only, and will therefore read less. 

At the height of three miles and three-quarters, the barometer will 
rwid about 15 inches : there is therefore as much atmosphere above this 
po'mt aa there is below, imd the pressure on a scjuare inch is 7J lbs. 

At a height of between iive and sis miles from the earth, the 
Imometer reading; will be about 111 inchea: one-third of the whole 
atmospbeic is then above, and two-thirds beneath ; and the pressure 
' If a aqiiaro inch is reduced to 5 lbs. 

The ivading of the barometer varies with the altitude at which it 
2 
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is observed, and indicates by its increasing or decreasing readings 
corresponding changes in the pressure of the atmosphere. 

At the height of 1 mile the barometer reading is 24*7 in. 
„ 2 miles „ 20*3 „ 
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By the reading of the barometer in the balloon, the distance from 
the earth is known ; and if the balloon be situated above clouds, or in 
a fog, the reading of the barometer indicates the near approach of the 
earth, and acts as a warning to the occupants of the car to prepare 
accordingly. In addition to this temporary use, the readings com- 
bined with those of temperature enable us to calculate the height of 
the balloon at every instant at which such readings have been taken. 

The temperatwre of the dew-point also deserves a few explanatory 
words. 

There is always mixed with the air a certain quantity of water, 
in the invisible shape of vapour, sometimes more, sometimes less ; 
but there is a definite amount which saturates the air at every 
temperature, though this amount varies considerably with different 
temperatures. 

A cubic foot of air at the temperature of — 

30** is saturated with 2 grains of vapour of water. 
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The capacity of air for moisture therefore doubles for every increase 
of temperature of about 20 degrees. 

The temperature of the dew-point is the temperature to which air 
must l>e reduced in order to become saturated by the water then 
niixed with it; or it is that temperature to which any substance, 
such as the bright bulb of a hygrometer, must he reduced before any 
of the aqueous vapour present will be deposited as water, and become 
visible as dew. The temperature at which this first bedewing or 
dulling of bright surfaces takes place is the t-emperature of the dew- 
point. For instance, I have already said that two grains of water 
saturate a cubic foot of air at 30"* : if, therefore, the temperature of 
the air be 40"*, and there be two grains of moisture in a cubic foot of 
air, then, if the bulb of the hygrometer be reduced to 30**, a ring of 
dew will appear on it, caused by the deposition of the water in the air. 



MY FIJtST ASCENT. 



37 



The (tetermmatioa of the dew-jwint at once tells ua therefore the 
muont of water present, and, combined with the temperature, enables 
u to determine the hygrometrical state of the atmosphere. 

If the air Iw saturated with moisture, the temperature of the air 

ind that of the dew-point are alike ; if it be not saturated, the tem- 

mttirv of the dew-point is lower than that of the atmosphere ; if 

"Uifrc be a (jreal difference lietween the two temperatures, the air is 

iii>' ; and if this happen when the temperature ia low, there is very 

iillle water prvsvnt in tlie air. 

By the careful simultjineous readings of two thermometers, one 
irith a moisteuHl hulh and the other dry. or by the use of a DanieU's 
r Kt^gnault's hygiitnieter, the amiiuiit of water present in the air in 
Iw inTisible shape of vapour can lie determim'<i, as well as the tem- 
perature of the dew-point and the degree of humiditj'. 

TV (fo/nw of hvmidiiy of the air expresses tlie ratio between the 

Uoant of water then mixed with it and the greatest amount it could 

bold in sotntion at ila then temperature, upon the supposition that the 

ttutuU-al air is represented by lUd, attd air deprived of all moisture 

y 0. Tlitis : Snpposu the water present to Im one-half of the quantity 

L i»uld be present, the decree of humidity in this case will be S(l. 

IF the air were at the temperature of 30°, and there were two grains of 

* in the air, it would be saturated, and the degree of humidity 

■ouhi In; 100. If there were one grain, that is one-half of the whole 

insntity that could be present, the air would lie one-half saturated, 

1 the degree of humidity would be represented by 60. 

At 48" with 4 gnutw of moisture 
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■ in saturated, and the degree 
of humidity is 100. 

r a one-half saturmlvd, and 
the dc){ree of humidity is 50, 



TTu! thermometers emjiloyed in the observations were exceeiUngly J 
luitive ; tlio bull>a, long and cylindrical, lieing ahnost three-tenths I 
an inch in length. The graduations, which extended to minus 40", I 
STB uJl made on ivory scales. These thermometers, on being removed ] 
a room heated 20° aliove that of the surrounding air. acquired I 
\e t«mprmtun! witliin half a degree in about ten or twelve seconds. 1 
bey wen^ S" sensitive that no correction was necessary for sluggish- J 
ne; and this was proved to be the case by the near agreement of] 
le readings at the same height in tJie ascending and descending ;| 
irves, ia cases when there was no reason to suppose tliere ha^l been 1 
IV cltange of tempcmlnre at the same height within the inteniill 
between the two scriirs of olffl^Tvatioiis. 
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I had two pairs of dry and wet bulb thermometers ; one pair similar to 
those ordinarily used, the bulbs being protected fix)m the direct rays of 
the sun by a highly polished silver shade, in the form of a finstrum of a 
cone, open at top and bottom, and a cistern fixed near to them for the 
supply of water to the wet-bulb thermometer, as shown in the diagranL 

The second pair were arranged for the employment of the aspirator, 
the object of which was to induce at will a current of air across the 
bulbs, which, being highly sensitive, would almost instantaneously 
record the temperature of the air so set in motion. In this arrange- 
ment the thermometers were enclosed in silver tubes placed side by 
side, connected together at top by a cross tube, and both protected by 
a shade, as in ordinary use. In the left-hand tube belonging to the 
dry-bulb an opening was provided. By means of the aspirator a 
current of air was drawn in at this opening, which, traversing round 
the tubes, passed away into the aspirator. Thus the temperature of 
the air in motion against the bulbs could be determined at pleasure 
with the utmost nicety. (See diagram.) 

Eegnault's condensing hygrometer was made with two thermometers, 
and as described by Eegnault himself. The scales were made of ivory, 
and the thermometers fitted to the cups with cork, ready for packing 
up at short notice. 

Tlie reader may judge from the diagrams the arrangement of some 
of the instruments. 

At the extreme left (No. 1) are seen the dry and wet bulb ther- 
mometers. 

No. 2 is Daniell's hygrometer. 

No. 3, tlie mercurial barometer. 

No. 4, a blackened bulb thermometer, with its bulb fully exposed 
to the sun's rays. 

No. 5, two theniionietcrs, dry and wet bulb, in connection with the 
as])ir}itor. 

No. f), a blackened bull) thernionicter, placed in an hermetically 
scaled vaciuiin tube, projecting.,' outwards, as in No. 4, so that the bulb 
was in the full rays of the sun. 

No. 7, an aneroid barometer. 

No. H, an excessively delicat<3 thennometer, with its bulb in form 
of a ^M-idiron. Tliis arrangement was adopted for the purpose of 
increasiii;^^ the sensilnlity of the instrument. 

No. \\ IJegnault's hygrometer, with its india-rubber tube in con- 
nection with the as})irator. 

No. 10, one of two silver conical shields, the one within the other, 
witli a space between, for protecting the dry thermometer from the 
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n's rays. These rested on a silver shoulder affixed to the ther- 
mometer tube, just Rbove the bulb of each tliermonieter. The wet 
tbenuometer was protected in a similar way. Tlie shields are removed 
—^fiam their proper places in the drawing to show the means adopted to 
iHM^y water to the bulb by meaus of capillarity. 
^H No, 1 1, the water-vessel for the wet-bulb thermometer. 
" Nu. 12, a small bottle of water. 
No. 13, B compass. 
No. 14, a watch or chronometer. 

Nos. lo and 16, two taps connected with the aspirator, the one 
<:ii)M!t«il with the dry and wet bulb thermometer (fi), and the other 
i:b lU-gnault's hygrometer (9). 

Ka 17, d bottle of ether, for use with Baiiiell's and Reguault's 
byjJTOUMlvrs. 
Na 18, a lens to read tlie instruments. 

Xa ly, a weight attached to the liarometer to keep it vertical. 
Nol 20, the aspirator arranged to be worked by the foot^ 
No, 2\, a, magnet, for the purpose of giving vibrations to the 
"'mpcKs needle. 
N'o. 22. a minimum thermometer. 
Xo. 23, an opera glass. 

N'>». 24. a pair of scissors for cutting the strings. 

AU the instruments were attached to the table with strings, which 

iilj be cut immediately, or they merely rested on stands wliich were 

n-*rd to the table. This table was fixed across the car, and tied 

'iien- by strong cord. On approaching the earth, all the instruments 

^^wre rapidly removed and placed, anyhow, in a basket, furnished with 

^^bnunber of soft cushions te cover them in layers, so that they were 

^^Hlbroken by the shock on coming in contact with the earth. ^Vhen 

^^Bng than two or tliree persons were in the car, besides myself, the 

irrsii^>cment of the instruments was different, and they were leas in 

r;n!lll«r. 

li mch uscentH (when several were in the car) of necessity could 

M* be of extreme heights, and as it was found in the high ascents 

te ifco itneroid read at all times very nearly the same as the mercurial 

ueter, the same aneroid which had thus been tested was alone 

■1 for the determination of elevation, and the mereuri&l barometer 

R tlieiefore not taken up. 

* It had also always Ijeen found that the dry and wet bulb thermo- 

iMtos, «hf!tiier aspirated or not, read alike ; the use of those under the 

inflnfioce of the aspirator was therefore disiwnsed with ; and as ui 

l"|int iif iact one thermometer and one bright surface arc all thai 
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B^^nault s hygrometer needs to detennine the temperature of the 
deposit of dew, one of the thermometers only was used. 

By these alterations I was enabled to conveniently place all the 
necessary instruments in a much smaller space ; and ultimately, in my 
low ascents, I managed to place them all on a board, projecting beyond 
the side of the car, which had the double advantage of allowing the 
air to play more freely about them, and leaving the aeronaut more 
room. There ^'as also a third arrangement adopted, viz. that for 
night ascents. The inconvenience of reading instruments at night 
necessitates the use of even a smaller number. In snch experiments 
I have usuaUy confined myself to the determination of the tempera- 
ture and humidity of the air at diflferent elevations by the use of the 
dry and wet thermometers solely. 

In the night ascents I took with me a well-made Davy safety-lamp, 
having previously tested it by plunging it lighted into gas proceeding 
from a pipe. I also took the lamp up on a day ascent, and found it 
could be used in a balloon-car with perfect ease. By its use I was 
therefore able to read the instruments at night, though less quickly 
than in liaylight I used the same framework, placed outside the car 
as before, so that I stood with my back towards the aeronaut to whom 
the management of the l>alloon was entrusted. At night I also used 
to place a padded cushion, fitted into the frame, ^ith padded sides, 
and in this I placed the watch, barometer, pencils, &c. 

I have l>een thus particular in describing my arrangements, as they 
are the result of much thought and care, based upon experience. 

At times I have taken up other instruments, such as the spectroscope, 
ozone tests, an actinometer, &c. ; and this I was enabled to do when I 
found I could dispense with all the aspirating apparatus and some of 
the other instniments which were thought to be necessary at first : 
these I do not think I need particularize. The great principle to be 
attended to in the arranirenient of the table is to fix everything by 
nuts, scri'ws, or string, ami to ]»hn*e the instruments in such positions 
that thev can 1k» n»ad with rapidity and ease, and removed in a 
ver>' short time int<i a wadded case, so that they are not broken by 
the concussion. 

0\\ the I'^iUh of June. 1802. Mr. Coxwell brought his new balloon 
to AVolvi'rlianii>ton ; it was not made of silk, but of American cloth, 
a material jjosscssod of a j:rreat strtMij:[th. Its cajmcity was 90,000 cubic- 
feet. extHMMliiiLT in size that of the famous 3"as5rt?^ IxiUoon. Misfortune 
a«j:ain followtnl the attempts of the committee; for, notwithstanding 
fre<|uent uncomfortable j::usts of wind, the inflation of the balloon was 
l)roceeiled with, and after thive houi-s alK)ut 60,000 feet of gas had 
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«aa«Ml in. At tbis time the wind arose, and great apprehensions were 
it3t for the safety of tlie lialloon, ao that the supply of gae had to be 
ntt otL The Serceneas of tlie ynnA tucieafied, and Uie balloon split 
upwarda to the &st cross seam, and taking the course of Uie seam, the 
lent lan almost roimd the balloon at its undest part. So much injuiy 
■was done that it took more than a week to repair it, although many 
persons were employed on the work. 

The directors of the Gaa Company, and their tngineer, Mr. 
Proud, Very kindly consented to make, and to store away, some light 
gps, wliich wu could not otherwise Lave procured. It is known that 
tlic products of the distillation of coal in a closed retort are richest in 
illnniiuatiug power at the CLimmencement of the operation, and that 
their value dimiuishes as the distillation proceeds. Die products of 
ihe last dialillatiou are composed of a Ught gas, of weak illuminating 
pi.'wer. but most suitable for balloon ascents. These last products 
t. put into a special gasometer, and it is due to this circnmstauctt 
I was enabled to make the extreme high ascents, which would 

■, I' been quite impossible if the Company had not placed a gaao- 
iiif ter at our disposal 

After the lialloon was rqjaired, a week's had weather followed, and 
Joly 17 waa the last day my engagements permitted tne to remain at 
Wolverhampton, The filling of the balloon began at five o'clock in 
ibs monung. in the pre-^nce of Lord AVrottesley, As it proceeded, 
tlie weather increased in badness ; and if it had not been for the 

(■dy great loss of time and the continued postponement of the 
|Dt that would otherwise have taken place, we should not have set 
defiance the terrible W.S.W. wind, which was blowing without 
interruption. Very great difficulties were experienced in the inflation, 
and it seemed as if the operation would never be completed. The 
jao venients of the balloon were so great and so rapid, that it was 
^mwiihle to fix a single insti-ument in it« position before quitting 
Hp.earth, and tJie state of afTairs was by no means cheering to a 
wiice who had never before put his foot in the car of a balloon. 
Wlieii Mr. Coxwell made up his mind, at 9K 42m„ to let go, the 
titiiloau, which luid been so impatient to be free, did not rise, but moved 
biirizontally on the ground for some distance, draining the car on its 
side ; witicli niovenieiit would have been fatjil had there been any 
chiiiiDi^ iR- lofty building in the way. 

W« left thi! eartli at about 9h. 43m. A.M., and at 9h. 49m. reached 
the rjouds at an elevation of 4,467 feet. Rising still higher, at 
^ 51tDT witli an elevation of 5,802 feet, we passed out of this 
id, hut again became enveloped in a cumulo-stratus 



44 TRA VELS IX THE AIR. 



at tlu' hfiu'lit of T.l^SO feet. Tlie sun shone brightly upon us at 
9h. ri.'iin.. and eausetl the pxs, to expand and the balloon itself to 
assume the shafie of a (lerfect glolie. A most magnificent yie^ 
now ]iivseHte<i itself, but, unfortunately, I was not able to devot4 * 
any time to note its peculiarities and its beauty, as I was stilt 
arranging my instrumeuts in the positions they were to occupy, and ! 
we had reached a height exceeding 10,000 feet before all the instni- 
ments were in working order. The clouds at this time (lOh. 2ia.) 
were very lieautilul. ami at lOh. 3ul, at an elevation of 12,709 feet^ a ^^ 
kind iif music wiis heard. At IOIl 4m. the earth became Yinibk ' 
thmugh breaks in the clomls. At 16.914 feet the clouds were fiir j 
Wlow us, iNith cumulus and stratus, however, at a distance appearing 
to lie at the s;ime height as ourselves, the sky above us being perfectly 
cLnidless and of an intense prussian blue. i 

At starting, the temi>erature of the air was 59^ and the dew-point 
5r»" ; at 4.< Mio feet it was 45'. dew-ixiint 33', and it descended to- 2ff : 
at lU.MOO feet. dew-jM>int 19' ; and then there was no variation rf j 
tem]Hrature l^tween tliis height and 13,000 feet During the time of 
passing thmugh this s]iace an addition was made to our clothing, M 
we felt certain we should experience a temperature below zero befbte 
we reached the height of five miles ; but, to my surprise, at the 
height of iri.riOO feel the tem]»crature as shown by all the sensitive' 
instruments wiis M\ with a dew-point of 25% and at each successive 
reading ii]» t«» 19."»'M» feet, the temj»erature increased, and was 42^ at 
this height, with dew-pnim at 24\ We had 1»oih thrown off all extra 
clotliiug. AVithin two minutes after this time, when we liad fallen 
snmowhat. tile temj>erature again began to decrease with extraordinary 
i-.i]»idity to 1»V\ or 27' less than it was twenty-six minutes previously. 

At the liei'jht of 18.S44 feet, eiirhteen vibrations of a horizontal 
niaunet iHi.n]»ie»l 2t»S*. and at the same height my pulse beat at the 
vaw nt l»ii» |.uNatiMU«. ].rr minute. At l'J,4iri feet {tc'dpitation of the 
In Mil Invauie |Mne]»til'le. the K-ating of the chnmometer seemed very '-. 
Inuil. itii.l my l»]eathing K-came atfected. At lli>,4or» feet my pulse ' 
l:.j<l a. i tlerated. and it was with in«Teasinu' difficultv that I could read ' 
til'- in-tirjiuiits : the ]'al]'ita:i«»n of the heart was very perceptible. 
Tin- I;.!1m1< and li]'< assumed a dark bluish colour, but not the &oe. 
At L'«'.*J's I'rrt. t^^^ ntv-eight viliratiniis of a horizontal magnet occupied 
4:»\ At L'l.T'.'L' tf.T 1 exiMiienced a feeling analogous to sea-sickness, ^ 
tlioui^li thciv was neithtr ]»iti'hini: nnr iiilling in the l»alloon ; and 
tliri»ugh tlii>i ilhiess 1 was unaMe t«^ watch the instnnuents long \ 
en«»ugli t«» l«>wer the temperature to get a deposit of dew. The sky at 1 
this elevation was of a verv dcei> blue colour, and the clouds were ' 



•r 



: r 7 A?. Y 






MY FIRST ASCENT. 



■47 



Selow us. At 22,357 feet I endeavoured to make the magnet 
late.but could not; it moved through arcs of about 20°, and then 
tlai suddenly. 

Jur d«M«Qt b^an a little after 11 A.M., Mr. Coxwell experiencing 
aideiabte uiieasiuess at our too close vicinity to the Wash, Wo 
ne down qniekly, passing from a height of 16,300 feet to one of 
too feet l>etweeu llh. 37m. and llh. 38m. ; at this elevation we 
aied into a dense cloud which proved to be no less tlian 8,000 feet 
tbickncuta, and whilst passing through this the balloon was invisible 
in the car. From the rapidity of the descent the balloon assumed 
1 slutpt! of a parachute ; and though Mr. Coxwell had reserved a 
ip; amount of ballast, which he discharged as quickly as possible, 

cotldcted so much weight by the condensation of the imuiunse 
ouot of vapour tlirough which we passed, that nutwitiistandiiig all 

exertions we came to the earth with a very considerable shock, 
icli broke nearly all the instruments. All t\w sand was discharged 
en we were at a considerable elevation. The amount we had at our 
poBsl at the height of five miles was fully 500 lbs. ; this seemed lo 
more than ample, and, when compared with that retained by Gay- 
Hsac. viz. 33 lbs., and by Kush and Green, when the barometer 
Unj; waa eleven inches, viz. 70 lbs., seemed indeed to be more than 
could possibly need ; yet it proved to be insufficient. 
B descent took place at Langham, near Oakham, in ButlandsbJre. 





CHAPTER IlL 



ASCENTS FROM WOLVERHAMPTON. 



Thk ■weather ou this diiy was favourable ; there was but little i 
from tlie N.E By noon the balloon waa nearly inflated. Ag it 
merely swayed in the light wind, the instnuneuts were fixed b^ore 
starling, and at Ih. 2m. 38s. the spring-catch was pulled, when for 
nuiment th.a balloon remained motionless, and then rosu slowly stid 
steadily. In about ten minutes we passed into a magnificent ciimalnd 
cloud, and emerged from it into a clear space, with a I>eau11ful deep 
blue sky, dotted with cirri, leaving bfrnsath ua an exceedingly lieau- 
tii'ul mass rjf cumulus clouds, disphiying a variety of Qiagoificeot 
lights and shades. Our direction was towards Birmingham, whjf'h 
came into view aliout IIl 15m. 

Wien at the height of nearly 12,(100 feet, with the t^imperatnn 
at 38°, or 30* less than on the ground, and the dew-point ot 26* 
the valve was opened, and we descended to a little above 3;000 
feet. Ttio view became most glorious: very fine cumaliu doltdl 
were situated far Iielow, and plains of clouds were viaibje to • 
great distance. Wolverhampton, lieaeath as, was Bharply and wdl 
defined, apjiearing like a model Thi; clouds during this ascent WB 
remarkable for tlieir euprerae beauty, presenUng at times nuninli^ 
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eiullean variety aiid graudeur, and fioe dome-like clouds 
I and c)iarni<>d the eye witli altematious and brilllmit effects 
I fi^jlit anil shade. The air oo descending felt warm. 
~Ve were about midway l>L>tween Wolverhampton and a town 
U) wbea the balloon slightly collapsed, causing it to descend 
tie, and the shouting of people was plainly heard, who expected 
ikt* InilliMiii would descend (see diagram). At Ih. 48m. sand was 
■ii*charL*(.-d, nod a very gradual ascent took place, the direction being 
idiitsu thi: hi;;h-ro(uI Ifl Birmingham. On looking over the aide of 
iIk- car the Kbaduw of the balloon on the clouds was observed to 
Im sormanileil by a kind of corona tinted by prismatic colonra, and 
tlut lippliiig of tliu wiitctr on the edges of the canal could be seen 

RliltiDCtly. We discharged sand several times to enable us to 
^Dic viow continued very grand; a great mass of clouds was 
red in the east, and a large town lay on our right. The balloon 
wn* i^iaiu ftill, At 2h. ■14ni. 2(Ir. and at 2b. 4.^rn. thunder was heard 
fri'in WIow, but no clood could be seen. At 2It 54ra. my pulsations were 
I'l". If'T, and 1 HI successively in one mimtte. When at tlie height 
I '. 24,fP()0 fttfet, at 2h, 5ilm.. a connuttation took place as to the pru- 
i-ii'ie of discharging more ballast, or retaining it so as to ensure a 
■--.f*: tfescent ; ultimately it wm decided not to ascend, as some clouds 
^)ii«e tUckneas we could not tell had to be passed through. At 
It 3m. it waa difScvdt tfl obtain a deposit of dew on the hygroTiieter, 
mi tlie working nf the aspirator became troublesome. A sound like 
'. lid thnndi^r wa.s a^a heard at 3h. 13m. ; at 31l ^5m. I WgaQ 
I feel nnwelL A1>oiit 3h. 26ni. a most remarkable view presented 
ii.-lf; the sky was nf a tine deep blue, dotted with cirru The earth 
11.1 its &i.dds, wliere visible, ajipeared very beautiful indeed — here, 
I'dden.by vast cumuli and plains or sens of cumulo-strata, causing 
!•■ countiy beneath to be shaded for many hundreds of square miles; 
I'Tc. wiUuiut a cloud to obscure the sun's rays. Again, in other 
|...u-«8 tlicie were detached cumuli, whose surfaces appeared connected 
t plains of hillocky clouds, and in the interstices the earth was 
ble, but partly obscured by blue haze or mist* In another place 
tly shining cnninli were observed, and seas of detached clouds 
ieh cannot be dr.scribed. Due uorth, a beautiful cluud, the same 
■pUBed tbnmgh on leaving Wolverhampton, and which had followed 
r way, still reigned in splendour, and might from its grandeur 
have beiin called the monarch of clouds. On kxiking over the top oJ" 
the car the iinrizon appeared to be on a level with the eye ; the image 
kind car. in descending, was very distinctly visible on 
1 clouds at ''^h. 4om. and lost t<ight of the sun. 
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h\it broke, through at \\\\. oOin. and suw the earth, l^paratioiis were 
made for the descent, which, alter we liad pjissed through some mist, 
took place at Solihidl, about seven miles from Birmingham. 

Septembek 5, 18G2. 

This ascent liad lieen delayed owin*i: to the nnfavourable state of 
the we^ither. AVe left the earth at Ih. 3m. P.M.; the temperature of 
the air was 50", and that of- the dew-])oint 50°. The air at first was 
misty ; at the height of 5,000 feet the temperature was 41**, dew- 
point ^T^'O. At Ih. VM\i. we entered a dense cloud of alx)ut 1,100 
feet in thickness, where the t(ini]>erdture fell to 36°'5, the dew-point 
being the same, thus indicating that the air here was saturated with 
moisture. At this elevation the report of a gim was heard. Momen- 
tarily the cl()u<ls beciime lighter, and on emerging fi'om them at 
111. 17m. a ilood of strong sunlight burst uj)on us with a beautiful 
blue sky without a cloud, and beneath us lay a magnificent sea of 
clouds, its surface varied with endless hills, hillocks, and mountain 
chains, and with many snow-white tufts rising fiXDm it. I heie 
attempted to take a view with the camera, but we were rising with 
too great rapidity and revolving too quickly to enable me to succeed. 
The brightness of the clouds, however, was so great that I should 
have needed but a momentary ex]»osure. Dr. Hill Norris having kindly 
furnished me with extremely sensitive dry plates for the purpose. 
AVe reached the height of two miles at Ih. 22m., where the sky was 
of a darker blue, and from whence the earth was visible in occasional 
]>atches beneath the clouds. The tempemture had fidlen to the 
freezing-point, an<l the dew-point to 20°. The height of three miles 
was attained at Ih. 28m., with a t(;mj)emture of 18°, and d^w-point 
I'i"; from lb. 22m. to Ih. *U)m. the wet-biUb thermometer read incor- 
rectly, the ice not being ])ro]»erly formed on it. At Ih. 34>nL Mr. 
Coxwell was panting for breath ; at Ih. 38m. the mercury of DaniellVl 
liygronietvr M\ ])elow the limits of the scale. We reached th6 
elevation of four miles at Ih. 4()m. ; the temperature was 8°, the dew- 
]K)inl niiinis 15°, or 47° below the freezing-point of water. Discliaigii^ 
sand, we in ten minutes attained the altitude of five miles, and the 
tempemture had ])ass(;(l below zero and then read minus 2**'0. Ak 
this jMiint no dew was observed on Regnaidt's hygrometer whsB. 
cooled down to minus 30°. Up to this time I had taken oheerfi^^ 
tions with comfort, and ex]>erienced no difliculty in breathing, whil 
^Ir. Coxwell, in conse«[uence of the exertions he had to make, \m 
breathed with diificulty for some time. Having dischai^d sandf 
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I .iscemkid still higher; tbu aspirator became troublesome to work; 

!■! I also found a difficulty in seeing clearly. At Ih. 51m, the 

.[Niiietor nad lOSin. Alwut lli. 52m. or later, I read the dry-biJb 

.'iTiiiDinelcr as minus 5°; after tliis I could not see the column of 

■. niiptf in the wet-bulb Uiennometer, nor the hands of the watcli, 

I lilt fine di^Tsions on any instrument. I asked Mr. CoxweU to 

!;i me to rend the instrumeuts. In conset;[uence, however, of the 

. :.U(Jty mntion fif tlie IwdUrun. whidi had continued without ceiising 

I' !.■ leaving the earth, the valve-line Iiad Income entangled, and he 

il 10 leave Uie car and mount into the ring to rewljuat it. 1 then 

li'ii at the liarometer, and found its reading to l>e 93in., still 

n'asing fast, implying a height exceeding 29,000 feet. Shortly 

-iT I laid my arm upon tlie table, possessed of its full vigour, but 

I !".inf; desirous of using it I found it powerless — it must have lost 

I-iWL'r niouientiuily ; trj-ing to move the other arm, I found it 

nricss also. Tlien 1 tried to shake myself, and succeeded, but I 

■;iinl U> have no limbs. In looking at the barometer my heud fell 

' my left shoulder; 1 stniggled aud slutok ray Iwdy again, but 

ilil nfrt move my arras. (Jetting my head upright for an instant 

Jv.it fell on my right shoulder; then I fell backwards, my bai:k 

WK^% against Uie side of the car and my head on its edge. In this 

Hpoo toy eyes were direcleil to Mr. Coxwell in the ring. >V1ibii I 

Hpt my body I seemed to have full power over the muscles of the 

<<!h, ami ronaidemhly so over Uiose uf the neuk, but none over either 

irras *it my legs. As in the case of the arms, so all mtiscular 

ur was lost in an instant from my Imck and neck. I dimly saw 

-^Ir Coxwell, and endeavoured to speak, but could not. In an init.uit 

inicnso darkness overcame roe, so that the optic nen'e lost ptiwcr 

'uililt'nly, but I was still conscious, with as active a bmin iw at the 

-■'lit moment whilst writing this. 1 thought I bad been sei/ed 

I' itsphyxiH, and lielieved I should experience nothing more, as 

' \i would t»nie unless we speedily descended : other thoughts were 

niig my mind, when I suddenly became unconscious as on going 

'.v<-\>. 1 cannot tell anything of the sense of hearing, as no sound 

!!i-!t the ear to break the perfect stillness and silence of the 

■ri.* iieiwe^^n six and seven miles above the earth. Jly last obser- 

iii was made at Ih. 54m. above 29,000 feet. I sup]i')ie two or 

■ minutes to have elapsed between my eyes becoming insensible 

.-ing fine divisions and Ul 54m., aud then two or three mmuli's 

to have passed till 1 was iuseuBiblv, which I think, therefore, 

^Ljdaui about Ih. 56m. or 57m. 

^Bjbil«t- powerless I hviird the words " temperature " and " obaerva- 
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tion," and I knew Mr. Coxwcll wiis in the cur, speakin;i[ to ami 
iMidejivourinj^^ to runse nie, — tlieretbru C"n.soiousno.ss and hearin^jf liiul 
returned. I then Iii'iird him sjjeak more em]»hatically, but could not 
see, s]»eak, or move. 1 heard him a^^^ain say, " !>(» try ; now do." 
Then the instruments heeame dindy visible, then ^fr. Coxwell, and 
very shortly 1 saw clearly. Next I arose in my seat and looked 
around as though wakin*^ from sleej), tliou^rli not refreshed, and siiid 
to ^fr. Cc).xwell, " I have l)cen insensible." He said, " You have, and 
I too, very nearly." I then drew up my le;i:s, which had been 
extended, and took a ])encil in my hand t^) be|L!;in oltservations. 
Mr. Coxwell told me that he hail lost the use of Ids hands, which 
were black, and I ])()ured brandy over them. 

I resumed my observations at 2h. 7m., reconlin*? the barometer 
readin«^' at 1 ir»:) inches, and ttunperature minus 2"*. It is pmliable 
tliat three or four minutes passed fi-om the time of my hearing tlie 
words "temperature" and "observation," till I began to ol>ser\'e ; if 
so, returning con.sciousness came at 2h. 4m. p.>r., and this gives seven 
nnnutes for total insensi]»ility. I foun<l the wat<3r in the vessel 
su]»]»lying tlie wet-bulb tlicrmometer one solid mass of ice, though 
I had, by frequent disturbantic, kej)t it from freezing. It did not all 
melt until we had In^en on the gi-ound some time. Mr. Coxwell told 
me that while in the ring he felt it jiiercingly cold, that hoarfrost 
was all round the neck of the l»alloon, and that on attempting to leave 
tlie ring he found his hands frozen. lie had, therefore, to place his 
arms on the ring, and drop down. AVlien he saw me he thought for a 
moment that I had lain back to rest myself, and he s]>oke to me 
without eliciting a reply; he then noticed that my legs i)rojected and 
my arms hung down by my side, and saw that niv countenance was 
senme and placiil, without the earnestness and anxiety he had obsen'ed 
before going into the ring: then it struck him that I was insensible. 
He wished to np])roach me, but couhl not; and when he felt insensi- 
l»ility coming over him too, he l»ec4imc anxious to open the Aidve. 
lUit in consecinence of having l().st the use of his hands he could not 
do this ; ultimately he succeeded, by seizing the cord with his teeth, 
and tli]»]»ing his head two or three times, until the Imlloon took a 
decidetl turn downward. 

No inennvenience followed my insensibility; and when we drop])ed 
it was in a country where no conveyance of any kind could be 
obtained, so 1 had to walk l>etween seven and eight miles. 

During the descent, which was at fii-st very rjj]>id, the wind was 
easterly. To clieck the rapidity of the descent, sand was thrown out 
at 2h. 30m. The wet bulb seemed to be fn»e from ice at this time. 
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■1 I IioJti tiiv hitll) htitweeu my thiimlt aud Snji^cr. for the purpose 

' I'-lUnc any ictt rpiiiaitiing im il or t}ie connecting thread. Tlie 

lings «fUT this ftppeared correct. Tlie final descent took place in 

.■eutru of a lafye pnw-lielil l)elonginy to Mr. Keraall, at Cold 

-t'H», aeTcn milea and u hall' Ironi Ludlow. 

'i iiave already aaid tluit my likit ul)servatioQ was made at a height 
j'.i.DOO feet ; at this time {Hi. 54m,) we were ascending at the rate 
1,1'Ull fttt ywT miriuU.- ; and wlien I resumed oliservations we were 
-ending; at tht- ratu of 2,(100 feet pt-r minute. These two positions 
I'l be cuiin«cLed, taking; into account the interval of time Ijctween, 
/ 13 miiiutta. Aud uu Llieae cansideratious, Uie halluon must have 
' .■laeii the altitude of 30,000 or 37,000 feet Again, a very dehcat* 
iiiiiaum thcnnometer read minus 11'9'', and tins would give a height 

I :!7,OI)0 feet. Mr. Coxwell, on coming Irom the ring, noticed that 
I centre of the aneroid barometer, its blue band, and a rope attached 

' ilie car, were all in the same straight line, and this gave a reading 
1 7 inches, and leads to the same result. Therefore, lliese independent 
Kiitu all lead to ulxmt the same elevation, vt;;, ftUly seven miles. 

In tliis ascent six jtiyeons were taken up. One was thrown out at 
' .'■ la'iijht of thrwj miles, whpu it extended its wings and drop].>ed 
I't.i' a pit-cw of i>aper ; the second, at four miles, flew vigorously ixiiuid 
111 rrrund, apparently taking- a dip each time; a tliird was thrown 
III lietween four and five miles, and it fell downwards as a stone. 
i iijiirth was thrown out at four miles on descending ; it flew in a 
:■ le, and shortly alighted on the top of the balloon. Tlie two 
:iiHiii!ng pigeons were brought down to the ground. One was found 
l>f dead ; and tbc other, a carrier, was still living, hut would not 
I'll the liniid when I attempted to tbniw it off, till, after a quarter of 

II Imur. it Ifgan ti) i>eck at a piece of rililMjn with which its neck waa 
I'tnJcd ; it WHS then jerked off tlie finger, and shortly afterwards 

> with some vigour towards Wolverliamptoru One of the pigeons 
i/nied to Woh'erhampton on Sunday tlie 7th, aud it was the only 
I ever heard of. 

III this ascent, on passing out of the clouda tliere was an increase 
'.•', aud then there was no interruption in the decrease of teniiiera- 

: - lill the height of lo.O'JO feet was reached, when a warm current 

lir was entered, which continued to 24,000 feet, after which Uie 

iilar decrease of temperature continued to the highest point 

L.thed. On descending, the same currept was again met with, 

-iwoeu 22,000 and 23,000 feet. A similar interruption, hut to a 

ipiater amount, was experienced till the balloon had descended to 

' "" 1 tlw !«ime height in which it was reached on ascending ; aft#r 
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Ai'im. IS, l(*o:i. 

Is tliU ascent tlio bnlloon was partisilly HIlc?<i during the evening of 
April 17, with the view of starting curly the folhiwing morning, The 
mtmoepherc w!U> at this time thick ami misty ; the wind on the earth 
was N.E.. hut pilot ballijons on attaJuJi^ a moderate elevation fell 
int» a nortti current. The wind was moving at an estimated velocity 
of fiirtj- miles an hour, and the ascent was delayed hour after hour, 
in ihfc ho|ita tliat the upper current would chanjje to N.E. At Ih., 
when llw! sky was nearly covered with clouds, and there were 
' T.^aiiintudly fleams of sunshine, the ascent was decided upon, 
./itlKiUffh it was evident it could not be one of long duratiou, unless 
:lie wind changed its direction, or we resolved to ci'oss tlie Channel. 
Whilst discuasing thia, the rojie, our only connecting link witli the 
, broke, and at Ih. 17m. we started very unceremoniously, the 
•on taking a great lurch; I was thrown among my instruments, 
Ihd nnfortunuUily both Daiiiell's and li^^giuinlt's hj-grometers wen 
token. Within thn-e minute'^ we were more than 3,000 feet high. 
t 4.000 fett, cumulus douds wcie on our level, and a thick mist 
I cvmwhert- on t!if rarth. At Ih. 2ihn. we wen- 7.0i"t feet 
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high, in a thick mist which almost amounted to a fog. The tem- 
perature of the air continued at 32° nearly, wliilst that of the dew- 
point increased seveml degrees. On passing out of the cloud these 
two temperatures very suddenly separated, the latter decreasing 
rapidly ; the sky was of a deep blue, without a cloud on its surface. 
At 111. 30m. we were 10,000 feet high ; directly under us was a sea 
of clouds. The towers of the Crystal Palace were visible, and by 
them we found we were moving south. 

The temperature before starting was 61° ; it decreased to 32° on 
reaching the cloud, and continued at this value whilst in it; then 
suddenly fell to 23^° on leaving the cloud, and was either less or 
the same at every successive reading till we reached the height of 
20,000 feet, where the lowest temperature was noticed. In passing 
above four miles the temperature increased to 14^°, and then declined 
to 12J° at the highest point, viz. 24,000 feet, at one hour and thirteen 
minutes after starting. When we were just four miles high, on 
descending, we began to reflect that possibly we might have been 
moving more quickly than we expected, and it was necessary to 
descend till we could see the earth below. The valve was opened 
rather freely at 2h. 34m., and we fell a mile in three minutes. We 
descended quickly, but less rapidly, through the next mile, and 
reached the clouds at 12,000 feet from the earth, at 2h. 42m. On 
breaking through them at 2h. 44m., still 10,000 feet from the earth, 
I was busy with my instruments, when I heard Mr. Coxwell exclaim, 
" What's that ? " He had caught sight of Beechy Head. / looked 
over the car, aiid the sea seemed to be under us. Mr. Coxyell again 
exclaimed, " There's not a moment to spare ; we must save the land 
at all risks. Leave the instruments." Mr. Coxwell almost hung to 
the valve-line, and told me to do the same, and not to mind its 
cutting my hand. It was a bold decision, opening the valve in this 
way, and it was boldly carried out. 

When a mile high, the earth seemed to be coming up to us. There 
were two rents in the balloon, cut by the valve-line ; these w^e could 
not heed. Up, up, the earth appeared to come, the fields momentarily 
enlarging ; and we struck the earth at 2h. 48m. at Newhaven, very 
near the sea — of course with a great crash, but the. balloon by the 
very free use of the valve-line had been crippled and never rose 
again, or even dragged us from the spot on which we felL Neariy 
all the instruments were broken, and to my great regret three very 
delicate and beautiful thermometers, specially sent to me by M. 
A. d'Abbadie for these observations, were all broken. I was forta* 
ntlte, however, in seizing and pocketing the aneroid barometer whifli 
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ud heen up with me iu every hi);;h ascent. It was tliis instrument 
ial Mr. C*)xwell reaii when we were seven miles higli, and I at the 
BW in a sttttv of iusenslliility. 

Thu iliii;;inm shows the path of the ImUnon. From t>ti8. it will be 

KB that iJie osoviit was pwlual from Ifi.(lOl) fetit to thi^ hijfheat point, 

iml ih«K was 3tiitii:ictiL time for tlie iii.stninierits u> attain the true 

.■■ rature. We w«!re above four miles for half an hour, not passing 

" 24,il(Ki feet Ou passing below four miles it would seem that 

ip to tliree miles was nearly a straight line, ami the next 

;h occupying a little more time, was paaaetl quickly. The 

of the cluutls was fortunately very high, as is shown on 

J. as well as the very rapid descent of two miles iu four 

The whole time of deswndinfi the four uules and a 

about a (jMarter of an hour only. The diagnim will 

to the eye nmn fonribly than hinguage, showing aa it does 

jiroximity lo the swi, and the narrow escape from such 
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Ji'LY 11, I8r.:5. 



Tin ascent ftom the Crj'iitjd FaIiu-«, July 1 1 , was intended to have 

—n one of KXtreniu height, and the promise of success in this 

in'twas hold out uulil iivor tbv time of starting, as pilot Imlloons 

' "I i«i*sed ntiirly du« «a8t, and itnlii'Jite.d that our course would have 

li f'wunis Dwvinishire ; hut so dnuli'ful is t\iv course a balloon will 

•" lliat, no r«rlainty can be felt till the balloon has actually left. 

1 m-vtr, on this occasion pilot lialloons, tliough at first moving 

ifi* tlio east, soon met with a north wind and "R-ent south. 

i inli-r these circumstances, the attempt to ascend five miles was 

utiliiiieil, and we resolved to Bscortain. as far as possible, the thick- 

■ iif the slratuni influenced by the east wind, and if possible to 

;i[ by the knowledge and have as long a journey as we could. 

\t ihe time of leaving. 4h. 5Sm. P.M., the sky was nearly covered with 

■'!■* and cirRwtnttus clouds, and tlm wind vrm bhiwing due ca.st, 

111 alxjut four minutes, and when at the height of 2,400 feet, the 

inlloon snddeuly changed from moving towards the west, U> moving 

doG eonUi. At eight minutes past five we were over Croydon, at the 

' -rlit of 4,'iOO feet, iu mist, but could see the Oreen Man Hot^-l, 

Uicalh; we then descended. f)asEiug downward through a thick 

i<plK>tt;, till at Bli. 'i'2m. we wen> 2.20U feet high over E]»som Downs, 

I within the inflnence of the east wind. We then turned 
i at 5b. ri2nL vren 3,000 feet above Reigate, and we here 
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could see Sliooter's Hill and the Crystal Palace, by the two towers of 
which we found we were again within the influence of a north wind. 

We then continued to ascend, with the view of ascertaininij if we 
could pass above the stratum which was under the influence of the 
north wind, at 6h. 16m. ; when at 5,400 feet, the wind shifted to 
N.N.W., and the atmosphere became very thick and misty, tlie sun's 
]>lace being just visible. At 6h. 28m. we were 6,600 feet high, and 
the sun was wholly obscured ; we descended somewhat, but did not 
get below the mist. At 6h. 40m. we were 6,200 feet high, and 
directly over Horsham ; and here I essayed to take a photograph, but 
from the mist by which we were surrounded, and the dark earth below 
— not lighted up at all — I did not succeed. We then ascended to 
6,600 feet again to repeat the observations I had made, and found that 
the temperature at this elevation in the half-hour had declined 2° or 3°. 

At this time, 6h. 56m., cirri and cirrostratus were very much higher 
than ourselves, and we saw the coast near Brighton. A consultation 
had been held whilst at this height, with the view of crossing over to 
France, but our progress being so slow, the circumstances did not 
promise success, so we came down with the view of again falling into 
the east wind, supposing it still to be prevalent. We met the north 
wind again at about 5,000 feet, and the east wind at exactly the same 
height, viz. 2,400 feet, at which we lost it on ascending. We de- 
scended to withm 1,000 feet of the earth, and were near Worthing, 
at about five miles from the coast We then ascended to 2,700 feet, 
and found ourselves moving towards the coast, and therefore within 
the influence of a north wind ; evidently, therefore, if we wished to 
continue our journey, we must keep l)elow 2,400 feet, otherwise we 
should l)e blown out to sea. When again at the height of 2,400 feet, 
we turned to move parallel to the coast, being at this time over 
Anmdel. Sheep in the fields were evidently very frightened, and 
they huddled together. We now descended to 800 feet, and thus 
journeyed at heights varying from 800 to 1,600 feet, villagers fre- 
(^uently shouting to us to come down, and now and then answering 
our questions as to the locality we were in. The cheering cry of 
children was frecjuently heard above all other sounds. Geese cackled, 
and, frightened, scuttled off to their farms ; pheasants crowed as they 
were going to roost, and as we approached the end of our journey 
packs of dogs barked in the wildest state of excitement, barking at the 
balloon. Journeying in this way was most delightful; all motion 
seemed transferred to the landscape itself, which appeared when 
looking one way to be rising and coming toward us, and when looking 
the other as receding from lis. It was charmingly varied with pai^ 
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i£ti<>iu>, iuiil uliitn nmib, ati<) in tact all inirticulars to umke up a 
1 sceu« cif (')iarai;ter extremely Iteaiitiful. 
B t«iuperalure of llie air was 75" im tlie grouud, decreased to (iS° 
m f»«l. dillere.1 hut little from ti2'' tetween 2,81)0 aud 3,400. and 
n <leclin<!il ^dually lo iizi" at 5,000 feet ; at heights exceeding 5,600 
ktbv t«!i»pfratiire differed Imt Uttle from 5;!°, 

! (Uivction of the wiud oij tlie prouiul was cast, at ^,G00 feet it 
lamtli, mnd Mt Iieightfi exceedin;^ 5,400 fct:t it was KX.VV. 

ti liUDiidity of the air on jmssiiTg from thu east wind at 2,400 fet^L, 

'■■ the nuTth wind, iiiLTuascd gi'eatly, and continued to increase till 

-.iHy .'.,400 feet, when the ilin^.tion of the wind cliftuged t<i JI.N.W., 

^jgd at heights greater than tliis there were no olouils, but the air wua 

^^B misty. 

^^BPliea We were at the height of 2,600 feet, tlat-ltottomeil cumulus 

pHkiils were at unr lB\el. Tlie clouds were entirely within the iiitlueuce 

r.f the north wind, their under-sides were in contact with the east wind, 

»ith n much drier air, which at once dissiimted all vapour in contact 

"nil it, and thus prevented the appearance of Hat-bottomed clouds. 

My friend Mr. Nasmyth. in a letter to ine, says: "The Hatnesa of 
Liie utider-sides of the clouds during settled weather appears to nm 
1" nsl on the upper snrtijce of a stratum of air which appeai-s Ui 
itTTuiiial*^ at the line of flat liottom of the cloud," And these are thu 
rtjict circuniatanctss in which on thi.s occjision 1 saw them. 





CHAPTER V. 



In the ascent from Wolverton on the iilJth Jiuk. the DirtTlore of 
North- Western Itailway Company providwt the jjafl, and gave 
fttcility to members of the Committee of thu Itntixh Assodatioii 
their friynila to be present, Tlie gasometera ut Wolverton ape 
smuH to hiiM gtis enough to fill tiie hailoon: it was therefore partljT' 
iiiflateil the nl^ht before, and reniaineii out all night wilhout Iteing 
inlliiL'nced by the slicfhtest wind. Tlie mnming itf the ow-'eut was aim 
calm ; the sky was of a deep bine, implyiny the iir\aenci' uf but little 
vapour. The atmosphere was bright ami clear, and alt the circtun- 
Btaneea were of the moat jiromising kind Tlie lime of luiceut mts 
fixed to take place some little time after the exproaa tniin fnim 
I^mdoD should arrive, iir at a tillle after noon; and the filling wu 
siiniewlmt delayed, the extraoniinary fineness of the moniilig pro- 
miaiug its completion in a short time, Between lileveii and tvdva 
all these favourable cirrumstances changed; the sky liecarae covei^ 
with clouiis, and some of them oi' a stormy rhiiradcr. The wind amm 
;ind blew sti-ongly; llie ImlKmn hm^heil a gieat di-ul. tirt'nt ditliiiilty 
was ex|)i?rienceil in parsing the gas into ihi- IwtlliMin, and suUU'Jeuti 
riiiild not U- passed in by one uVlnrk- The wind was mumenlMily 



T^ryi: ubrary 



LENOX ANP 



ASCENT FROM WOLVERTON^. 



tl7 



tvasing. and it became very desirable to be away. The greatest 
iVioulty was experienced in fixing tbe instmments, and some weix' 
.11 ta«At danger of being liroken by the violent swaying of tbe balloon 
utd tbe incessant striking of the car upon the ground, notwithstanil- 
iiMI the exertions of fifty men to hold it faat. At the time of 
Wannj*. tin.' B[iring-catch was jummeil so tiglit by the pressure of the 
«ittd that it would not act, and we were let free by the simultaneous 
Tifid i n g of the mien, md had to part instantly with ballast to avoid 
nking Adjacent buildings. 

li WHS three minutes after one when we left the earth, with a strung 

' s.W. wind; the temperature 65°, In four minutes we were 4,000 

1 high, nod entered a cloud with a temperature of 50', experiencing 

:i^>st jriiiuful feeling of cold. As on all previous occasions, we ex- 

' !fd suuu to break through the clouds into a flood of strong sunlight, 

lii a Ijeautiful blue sky, without a cloud above us, and with seas of 

ky clouds below. But, on the contrary, when we emerged, it was 

irk and dull. Above us there were clouds. At 9,000 feet high we 

■ni the sighing, or rather moaning of the wind as preceding a storm : 

■'■AH the fii^t time that I hod heard such a sound in the air. We 

-I'ulJed ourselves that it was in no way attributable to any move- 

.1 111 of the cordage about the balloon, but that it was owing to 

■ TillictinK cunvnts of air beneath. At this time we saw the sun 

I n,- faintly, and momentarily exj>ect«d its brilliancy to increase, hut 

i;'ti«d of this, although we now were two miles high, we cnler^'d 

~ I'lg, and entirely lost the sight of it. Shortly afterwanis fine 

mil ftU upon us. Then we entered a dry fog, and at 12,0oil feel 

[K<«ed out of it ; saw the sun again faintly for a short time, and then 

'Ut^red a Wfttiug fog. At 15,000 feet we were still in fog, hut it was 

Eot so wetting, At 16,000 feet we enteretl a dry fog ; at 17,000 feet 

nv fiutit gWnis of the sun, and at the same height we heanl u tntiii. 

We were now alxiut three miles high. As we looked around there were 

eloDila U>low us, othere on our level at a distance, and yet more 

thove. We looked with astonishment at each other, and said that 

u we were rising steadily we must surely soon pass through them. 

At 17,500 feet we were again enveloped in fog, wliicli hecame 
wettiDgat 18.500 fwt. We left this cloud below at 19,t;00 feet. At 
20,(W0 fieet tlie sua was just visible. We were now approaching four 
nlles liigli ; cb)ud8, dense clouds, were still aliove us ; for s space of 
li.OOO to 3,000 feet we met with no fc^', hut on jiassing above fonr 
ntiW high OUT attention was attracted to a dark mass of cloud, and 
tlieti to another on our level. Both these clouds hud fringed eilgi.-s, 
ud were unmistakeably nimbi. Without the slightest doubt tlicy 
r 2 






were both rain-clouds. Whilst lookinK at them wo Again lost aigbi 
oF everything, hoing eiivelo|>e(l iu fog wliilst paasiog upwiirds thmq' 
1,0(1(1 feet. At 22,1)00 feet we emeryed oflain, aod were 
clmuia on pissing alKfve 2;},ll00 feet, At sis iiiiiuiti's to twH ^ 
hfanl a railway tmiii : the t<uii|>emturti here was 1R^ 1 still v 
t(r ascend to find the limits of this VHpnur, hut Mr. CoxweU. 1 
tietter. nud I was met with n negative : " Too sliort of sand. I u 
go higher; we must not even stop here." I wns thurufore l 
rehictautly conipelIe<l to ahandon the wish, uud looked senrclui 
arouniL At this higliest point, in close proximity to na, wcru r 
clouds ; helow iia, dense fog, I was again reminded thut we jiitUBt B 
stop here. With a liasty glance everywhere, above, Ijelow, all a 
I saw the sky nearly covered with dark clouds of a stratus ehiu 
with cirri still higher, and small spaces of faint hlno sky Itetwi 
tliera ; the blue was not the blue of four or five miles high, a« 1 1 
always l)efore seen it, but a faiut blue, as seen Ihmi the tiarth wb) 
tlie air is charged with moisture. 

Hastily glancing over the whole scene, there was no (.<xteunivfl,'j 
or picturesque views, as in such situations I hail always Imfore t 
The visible area was limited ; the atmosphere was murky ; the c 
were confused, and the asjject everywhere diilL 

I cannot avoid expressing the surimse I have fell at tlw i 
ordinaiy power which a sitiuitiou like this calls forth, when it is Jl 
that a few moments only can be devoted to note down all appt 
and all circumstances at these extreme positions ; and if nut .so n 
gleaned, they are lost for ever. Iu such situations every apjtei 
of the moat trivial kind is noticed: the eye seems to become koe 
the brain more active, and every sense increased in power to t 
the necessities of tlie case ; and aftenvards, when time haa elaw 
it is wonderful how distinctly, at any moment, s'ttiss so witnessed 
be recalled and made to reappear mentally iu all their details, I 
vividly, that had I the power of the painter I coulil n^produeu t 
visibly t^i the eye upon the canvas. 

We then began our downward journey, wondering wliutliar^ 
sliiudd meet the same phenomena. Soon we were euvehifwd in. j 
but pa.ised behiw it when ut 22,000 IWt. and then we saw Un^ 
faintly. At 20,000 feet we were in a wetting fog, and |>as.'ie(l 1j 
it at 19.500 feet, experiencing great cliillinuss; fog was tbeii t 
and tielow. 1 now wished to ascend into the fog again, to <• 
Hie accuracy of my readiiiga as to its temiit-rature, cind tin n 
of the tvhill wo had fclt~ Thi« we did: the tempi'mturu owe to I 
(irevious reading, and f'-U iigiiipi "ii di'.si'cndiiig, 
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r-.r the next 1,000 feet we passed down through a thick atmo- 

: . re, bul not in cloud or fog. At the height of 18,000 feet we 

i'- a^in ID fog. At three miles high we were still in fog, and on 

.-i-^ing just below tliree miles, rain fell patlering ou the balloon. This 

".13 one mile higher than we experienced rain on the ascent, but it 

. ■" much heavier. On passing below 14,000 feet, and for a space of 

rly 5,0(10 feet, we ]>a8aed through a beautiful snowy scene. There 

; ■ no tlakes in the air — the snow was entirely composed of spiculse 

.' ■", of cross spiculie at angles of 60', and an inniunerable number 

-ti'iw crystals, sninll in size, but distinct and of well-known fonns, 

ily recognizable as they fell and remained on the coat. This 

' xjiectwi meeting with snow on a summer afternoon was all 

i; was needed on this occasion to complete the experience of the 

jucteriatics of extreme heat of snnmicr with the cold of winter 

riiin the range of a few hours. Ou passing below the anow, which 

ilid when about 10,0(10 feet Irom tlie earth, we entered a murky 

;ii>sphertf which continued till we reached the ground ; indeed, so 

■' k and misty was the lower atmosphere, that although we passed 

- irly over Ely Cathedral and not far from it, we were unable 

^■e iU \Vhen 5,000 feet high, we were withont sand and simply 

■line a falUng body, the rapidity of the fall being checked by 

'ining the lower part of the Imlloon into the shape of a parachute. 

'■■'■'■ place of descent was in a field ou the borders of the counties 

I 'iinibridge and Nurfnlk, twenty miles from the mouth of the Wash, 

I 1 eight miles from Ely. 

Tliis Woiverton ascent must rank among the most extraordinary of 

^ries, giving scientific data of high interest and results most 

. I vpectedL The leading features will be most readily seen by looking 

;iie diagram, on which the black line shows the path of the balloon, 

i the figures near to it the temperature of the air, which will be 

[1 to decrease from 65° to 18° at the highest, point, and to increase to 

■igain on descending to the earth. By following the path, clouds will 

■t st-en to be reached at 4,000 feet, and above this an attempt has 

[■eea made t*.! show to the eye at a glance the varying strata and their 

. ;iiruatiuo9. through which we passed. The bent arrows in the ascending 

fdtp^ are placed where we heard the moaning of the wind. The faint 

^^BB jo^ alxive is where we saw the sun and momentarily expected 

4» oorae within its influence. Tlie rain which fell at 10,000 feet, 

the putially clear spaces and those of more or less dense fog in the 

aaceat to tJie highest point, and the appearance of tlie sky there, 

are clanriy seen in the diagrams ; as well as the place of re-ascension 

in the downward journey to which I have referred. Tlie clear space? 
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are tlicise where we were out of fog at 14,000 feel At a lower level 
will be 8een the snowstorm of 3,000 feet in thickness, and below Uiat 
the thick and misty atmosphere till the earth was reached. 

ASCENT FROM THE CRYSTAL PALACE. 
JCLT 21, 1863. 

Tlie weather on this day was bad, the sky overcast and rainy. 
Althouii^h in evei^' respect a thoroughly bad day, it was well suited 
to a (larticular purpose I had iu ^-iew, viz. : to investigate, if possible, 
s« nue ])uints concerning the formation of rain in the clouds themselves ; 
to determine whv a much lai^er amount of rain is collected in a 
gauge near the surface of the earth than in one placed at an elevation 
in tile same locality, and whether during rain the air is saturated com- 
])Ietely ; or, if not, to what extent ; also to discover the regulating 
causes of a rainfall, which sometimes occurs in large drops, at others 
in minute particles. 

So long back as the years 1842 and 1843 I made many experiments 
in order to ascertain why so great a difference in volume was found to 
exist in the water collected at lower stations as compared with that 
collected at higher. 

Tlie experiments which yielded the best results were those in rela- 
tion to temperature. 

I always found that when the rain was warm, with resj)ect to the 
tcMiiperature of tlie air at the time, no difference existed in the quan- 
tities of rain collected at different heights ; but when the tempeniture 
of the niin was lower than the temperature of the air, a considerable 
ditlerence existed. 

From this circumstance it would a])pear probable that the difference 
iu the ([uantities of rain collected at different heights is o\Wng (at 
l(;ast iu part) to the great condensation of the vapour in the lower 
atmosj)liere, through iKiing in contact with the relatively cold rain. 

In this ascent I desired to confirm or otherwise Mr. Green's 
deductions. 

I'his ^^'cntleman V>elieving that whenever a fall of rain happens 
IVoiii ail overcast sky there will invarial)ly Ixj found to exist another 
stratum nf cloud at a certiiin elevation aUwe the first, I determined, if 
1 fnund it so, to measure the space Ixjtween them and the thickness 
of the uj)])er stratum, and to ascertain whether the sun was shinin<y 
on its u]»])er surface. 

AVc l(*.ft the earth at 4h. r»2m., and in ten seconds had ascended into 
the mist ; in twenty seconds, to a level with the clouds, but not 
throucrb tliem. At the height of 1,200 feet we passed out of this rain. 
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h^piit of 2,R0fl feet we emerged from clouds, and saw a 
r darker cloud above ; we then descended to 800 feet, over 
India Docks, and saw rain falling lieavily upon the earth. 
N'liie fell uiHin Uie balloon ; that wliich we saw, therefore, had its 
I orisin within 800 feet of the ground. 

We aaceDded again, and lliin time passed upwards through fo;; 
l,4t>U feet in thickness. 

At 3;i00 feet we wert; out of cloud, and ajjain saw the dark stratum 
t B distance above : clouds obscured the earth below. 

Ou <]es(-«nding, at 2,700 feet we entered a dry fog, hut it ln-came 
rutting 100 feet lower down. After passing thnuigh 600 feet of it, the 
s became more and more wettiug. and helww were intensely hlack. 
1 51i. 28m. we were about 700 feet high, or almut 500 feet above 
Forest, and heard the noise of the rain pattering upon 
ts. 
lg»in we ascended to 2,000 feet; then through squalls of rain 
I wind descended t«i 200 feet, the min-dropa t)eing as large as a 
riMir|ieiiuy-piece. the same as when we lefV the earth. 

Oti reaching the u^rth, we found that rein had bfen falling heavily 
nil the time we were in the air. 

Tims this jouniey gave more information alwnt rain than we ever 
Wfore had gained, and which could ho oVitained by means of Uie 
buUoou alone. 




CHAFTRR VI 



AflCCKT FROM WtXnSOR. 



No lur^nt liul ht«n made \u May. and I was anxioas to make I 
ill tliU iniiuth. Mr. W^atcar. of the Royvl Hurse Gtuuils, i 
Rtatioiied at Winitaor, kindly ofTeKd the use of his Iwllonn, ; 
arrangeuicQtx weK maile fnr ascents at different times in May, li 
is nsnal. some fruitless nttt-nipts were niad«. 

On tbe 2^ih nf May tbo ImUochi \ms filial early in the afi 
and we left at Oh. 14in.. iboat an hour and thpee-quarterfi liefon 
suDsfit. in the lirjpv itf buing able to tvmain Ju the air fot as loqg 
a time aft«r sutiset. 

The temperatUTe of lli« nir at this time was 58". and aSJ" at 
Ureeuwitrh Obeervat'iry. It Kt tmcc dpt;ltued on leaving tho eartb to 
55° at 1 .200 feet, and In 43° l«etween the Iieighls of 3,600 to 4,600 
feet. Llien furtJier detaining tv SilJ" nt lliu lieight nt 1l^CU\ fi«t. mt 
7h. t7ni. On di^cendiiiR, tlie t«mi>eTalure increased, but not nnifonnly, 
to 54' Rt Hh. !)m. at 380 feet above the sea, when, however, we w«re 
nearly tuuchiug the tQ\in of the trees, there being ubnnt 3° of lees 
' temporEtare wben at tbe same bei};bt above the sea on riaing. C 
object wi« til be as near the earth as possible at the time of auni 
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wards, tn disctian^e gtind so quickly as to see aiiiirise ngain 

in the west We did not succeod. At tlie time of sunset we wore 

aUmt *iOn feet IurIi, but lind just |«iaaed over it bill, niid on passing 

■i.f ridge Uie Imlloon bad Wun sucked down, ao that it waa only by 

I free discliai^' of snud that Mr. Westcur iireveut«d the Imlloon 

uiiiinj; til the pnnuid. We theii i^aiii staited uixiii a, second ascent, 

!■■ I* ua liku the oue we bad jnst completed as we covilil make it 

Ai 81i, Oin. the l^Dijiemmre was 54". Aj^aiii the t«uipenLtm*e declined, 

_Hnt WHiiL'wliut less tnpidly than before. On again reaching one mile the 

pemture had deiiliiietl to 39°, and on reaching the height of <j,20ll 

il(t]ie same elevation as we were tliree-<inart«ra of an honr liefoie 

Kit}, the sun having set nearly twenty minutes, the tempemtiiiii 

r almnt 0° warmer tliau when at the same elevation sonie- 

[ more than one hour before. On descending, the temperature 

1 very little, Iteing 35° to 36" for a thousand feet dowmwards, 

1 to 37° at 4,500, to 47° at 1,500. and to 54° at 900 feet ; 

I bwB UiB increase was checked, and at lillO feet tlie touperature 

I 53}*; on ascending a little, again the t^mpcmture increased, it 

1 an descending, and was 50J' on the ground at a spot 3I]U 

|t above the sea, at htdf-post eight o'clock. At Givdnwich at this 

« the tonirremlure of the air was 52°. 

At tlic time of leaving the earth at lih. 14m. the air at Greenwich 

What three grains of moisture in a cubic foot At Windsor, ne^r 

''ii' Tliauies, there were 4^ gi'aius ; Uie air wits damp: on «.sci3nding 

'■'"■ air at first Iwcame drier, but at the height of one mile whs 

■Jiiirated, and waa very nearly saturated at the same height after 

■niiwt 

Thus this double ascent enables us to compare the temperatures 

' >Iii> tuime elevations, just before and just after sunset on the same 

iv. and to estimate the amount of heat radiated from the earth at 

'■lilt tliu time of sunset. 

.^t heiglits exceeding 2,000 feet the direction of tlie wind was X. 
liy W. ; nt the heiglit of one mile the air waa nearly calm; and at 
lieighte less tluui 2,1100 feet it wua N. by K, and these currents were 
wet with always at those elevations. 

mi all times during tlie ascent, whenever the sun shone ujmid a 
rent bulb, or a dull blackened bidb thermometer, the reading 
pa voiy little in excess of the reading of a shaded bulb, and was 
[Bently the same even when the sun's heat felt sensibly warm. 
> path of the balloon from AVindsor was over Windsor Oreat 
; nearly over Woking at 7h. 43m. ; a little west of Guildford, 
re, approaching the coasl, iil hEtlf-jiast nine, we calculated that the 
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sea must be near, and we descended at a place five miles south 
of PiillKirouglL 

My attention was almost wholly occupied with the observations ; 
Mr. Westcar's chiefly with the management of the balloon: he 
fre^iuently, however, read the several instmments, particularly those 
whose bulbs were exposed to the sun*s rays. 

The safety lamp was burning aU the time^ thus enabling the instru* 
ments to lie read after dark. 

I till recently believed that this was the first ascent for scientific 
purposes, since that of Biot and Gay-Lussac in 1804, in which the 
mana^ment -of the balloon was undertaken by the experimentalists 
themselves. But I find I am in error in this respect My friend 
TAblie Moi^nio tells me that MM. Bixio and Banral, in the year 1850, 
t4X)k the entire management of the baUoon in their own hands. 

i>n descending, nearly one hour and a half after sunset, there was 
no one near to assist us to empty and pack the balloon. This we 
luu) to do ourselves, and we were preparing to pass the night in the 
car of the Iwlloon, when towards midnight a shepherd came by, and 
we ]xissod the night in his cottage at the distance of half a mile, 
Univing the lialloon, &c., in the fields till the morning. 

Tho tomi^rature of the air declined from 58^ on the groui^d to 52^ 
nt 2.000 fwt, and somewhat more rapidly to 46*-7 at 3,000 feet ; it 
inrn'rtsiHl to 48''-7, or by 2** in the next 400 feet, and then gradually 
atnliiuul to 'Jl* \*^ at the hoijjht of (».200 feet. On descending, the 
tt'iuporatim^ im'n»asi»d jn"»»iluallv to 48°*3 at 1,000 feet, and then 
nuuh nioiv rapidly to 3:V-r» at the height of 500 feet : this ra})id 
imn^aso was n»markablo. On turnin;^ to ascend, the sun having set 
tlu' tiMn|H'ratur\» deolined pn»tty tM[nally to the height of 4,000 fei't, 
anil at git'atiT hoights with somewhat less regularity, to 34*" at 0.(M)() 
t\H't. wht'n the toniiK^ratnn* incn»asetl to :J5''-3 at the height of (5,400 
Wk\ : this ini'ivaso was very i\»niarkahle. On descending again, the 
ti iu|KM:\tiuv inrivast'd witli nimUTato n*giilarity to 48***7 at the heiglit 
ot l.:»oo tVrt. and tht'n with niiuh grt»ater ra]>idity to o^^'S at the 
htM"ht of <'»00 tV't't. whon the increase was arrested, and the tern- 
lu'iaiun' at K»\vor eh'\atit»ns nipidly declined to TAfl on reaiching 
thi» earth. This lU'cline t»f teniivratnre from r»00 feet is remarkahle. 
|»v loniparing the ri»ailings at tlie same heights Inifore and after 
smiM't. it will W seen that at the height of 0,000 feet the tempepature 
was rn»ui y Xo t*»^' warmer after snnset than it was Inifore sunset, 
and that the temiH'ratnn'S on the gnnind and at 1,000 feet higli 
were nearly the sjime. whilst at intermediate heights they weri* 
much higher. 
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Hie iWgret! nf humidity of Uie air iiicreaaed iVnm the gi-ouud to the 

^it of 5U1I feet; fniin this height to 1,200 feet the air was some- 

lat lea humid, and still less so at lieijilits exceeding 1,200 feet. At 

■'i" height of ;5,4')U fiset the degree of humidity was 57 only ; tlie air 

I* a<^in wet at 4,800 feet, and somewliat less so at heights exceeding 

' I »iO fet-L On descending, the humidity of the air was more uniform 

inwTi to the height of 3,400 feet, and below this the air waa less 

iiinriil lliiiii at the same elevations on the ascent, particularly at low 

rl-'i-alions. (Jn descending below 400 feet, I packed up the instru- 

luirnM, for fear of the balloon striking the ground ; at this time the 

oiii mu setting. On ascending again, after sunset, the air was more 

e humid, and most so at G,300 feet ; the same result we found 

\ the de-icent, to the height of 600 feet, wliere the degree of 

miditv was 61; and it increased to 68 on the ground. 





Thr day was favournWe ; Uie wiml was from the east, in gentle mot 
the sky was blue and almost c]oudle;<s. The uarlh van left nt 41i. 16ni. 
P.M., and we passed upwards witli \i>ry neiirly an e\'eij motion to the 
heij^bt of I'J.OOO feet, continued at aliout this level for snnie little 
time, and tlien gradually ascended to 24,000 feet, which we reached 
at 5h. 28m., or in one hour and twelve ininutea after starting. Ws 
then let out gas, and never have I Been the opening of tlie valve 
exercise such an effect, for Uiough it seemed to lie but momentary, we 
fell in consequence ii mile and a quarter in four minutes. Happily 
we had enough siind to conUtnd ^ith this diOiculty, and checked the 
descent by parting with it, Hud fur half au hour we kept nearly upon 
the same level, between 15,000 luid 10,000 feet high. After this W8 
gradiially and almost continuously fell, and reached the • 
61l 26nL, effecting tlie descent in tifty-eight niinutea from the [ 
where the balloon was at its secondary station. 

The temperature of the air on the earth on leaving was £ 
4h. 25m., at the height of one mile, it was 33^°; the second i 
reached at 4h. Som., with a temperature of 26° ; the third i 
4h. 44ni., wfien Uie terajwratnre was 14° ; and at nj miles lii^ 
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I I ; . ' naa ff*. A wrami current of air was here met with, and 
■lire toae to 12° at 41l 58in.; at 5h. 2m. tlie waim current 
Kid -wlieii 4J miles high the temperature was just zero of 

nlinj,'. the t«m{)ernLure increased to 11°, at about three 

^ ' ; I h«ii a coM current was met with, and it tell to 7°. This 

KMMMdi [MtMnl. and the temperature increa^d to 18j' at two uiQes 

hi^lp 3S)' at one mile, and to 42° on the ground, abowing a. decrease 

rf IP of temperature during the 2h, lOm. between tlie two ohserva- 

tiMU. On rnm|)ariug the reudiugs of thermouiet«ra at the same height 

<l«uig tlie ascents with tlioae during the descents, all the latter 

*tK liiwer. slioniiig tliat tlie whole mciss of air was of lower tempera- 

iiut llitm that in immediate contact with the earth, but to a smaller 

iimouiit The air was dry Iwfore leaving ; it became very dry at 

li. L.'Li6 fxt'teding two miles, and at lieiglits exceeding four miles tlie 

i-iii[>enitnre of the metallic cup uf Kegnnult'a hygrometer was lowered 

t" marly minus 40°. and no dew was deposited on its surface. The 

rr;iiii:ratiir« of each layer of air was different, according to its direc- 

11 iif motion, and there were several currents met wIiIl Within two 

lii 1 ■.< of the earth the wiud was east; between two and three miles 

.[li it was directly opposite, viz. west About tliree miles it was 

' riti-easl; higher still it changed to the o)i]W8ite — south-west; and 

I ■>iii aliout four miles to the highest point reached, it was west. 

We left the Crystjil I'alace. therefore, with an east wind, and at 

'.mt 4h. 48m. the Palace iipi>tjaped directly under us. 

When one mile lugh the deep sound of I»ndon, like the roar of 

ii>' aea, whs heard distinctly; its murmuring noise was heard at 

1 ater elevations. At the height of three and four miles the view 

? inde^Nl wonderful ; the plan-like appearance of London and its 

■ urla : the map-like npiteamnce of the country genemlly ; and the 

iriibri}; Tlmnics, leiuliug the eye to the white cliffs at Margal*; and on 

i 1 'ov'.T, were .'<liarjily defined. Brighton was seen, and the sea beyond, 

(1 all the coast line up to Yanuoulji. The north was oltscured by 

ini* l,i>oking underneath, and to the south, there were many 

:i"jclnfl cumuli clouds, and in some places a solitary cloud; all 

upimmilly resting on the earth. Towards Windsor the Tliames looked 

likf IrtiniUhed gold, and the surrounding water like liright silver, 

Railway tmins were like creeping things, cat«rpillar-like, and the steam 

» narrow line of serpfntiue mist. All the docks were mapped 

,anil every objwrt of moderate size was clearly seen with the naked 

a grand view of the whole visible area beneath, I was 

iU gnutt regidarity : all was dwTirfcd to one plane; it 



■eoBwd too flat too «tai. apfWRiitly artiiidaL The efbot o 
MKtKTy in xka RsfKCt w fHtsnlufale ; tli« Aiim, viable^ 
the Methnr. Iflokol iOut ta^ 

At tiw iMigbt of tlmemaec uk) a 1-'^ ^'' • - 
wi* of a )rf*va(c ptnple. «nd hijihcT 
At brijffeds ensalintt time niW. tmr * 
wwe very eolA Tbe At *■* nf a <!•- 
miW hi^. an desafadin^. Mr Ttavt^r 
^rraptwl had keen «tiw*r«l tn ■ (-niy*-- 
bold iif it vitli bb nakni hrn ' 
■eaUed. and eaOed oa me to .1 
exactly that at meaHSmg. Tt- 

suttfrt, whikt Uk mn wa* <Ull ^himn;: i<ti tu*, m.l> renmrt 
n>«rh<Hl tlx- K^'onil at 6h. Sol, near Baifeing, in E«tnc 



orn LDNlmX BT XIGST. 
AacKST rKHt Wuntwtca Aksbxal, Ocrovut 2, IWO. 
W)>Mi iIm' kuu itail -tet fnr ntrarlv tiitvf>-ijuMn<-i« nF an 1 
ni^ht htul Ourly Aft in. tl»e tnixtti sliiniii;: t-Hjrhlly. and tM 
rtxnii i-Iouil, the tcillonn left WtjiilKich Arsi-ial at tik SOtn., 1 
}jcrnttir« at tbe time Lfii^ 36'. \\'ithin thr«e or fitiir raiiiutorli 
(if 901) feet wns mich«d. and till tbb time 1 bad failed in ( ' 
tb« light of tbe I>a%7 lamp pmpetly. Wben 1 succeeded, tl 
(lenttan «^s 57° and tDcreaaing : un tvacliin); l^M feet l 
itkcteaaed to 58°-9. We then dt-sceoded to MHi feet, and thet 
tnte decreaaed tn 57'^ ; no 1«^nniR« to osceiul i 
ittcfeaaed to BfT-Q at 1.90<i f^et high. IwinK ^'' w 
eartb vas kift. On (Imcrndin^ n^^in iIm- Umqwratani i 
at the he)t.'ht of ^W fwt. and in tivr svrvn! 
and descents iho u-intnnatan^ incnrASi:*) wi; ' 
crenswi iiH ftjtpryacliiny tl»e wrth. On evtjn 
IwmiKTwtiire was int-t with at thi* hij^K-*! (loint 
remitrkahle indtwl. The difrfn^nt dtr^^fefji of ilw bnn 
met with in this aacent are no lt»« remarkahlc- 
air as represented liy 1IH>, at the eninmeuopmenl (if t 
liftlloon it was S5 ; at (ireenwirh t tleenaUiry it wan 6 
end of the ascent in the lialloon itwns 85, and at Qtt 
The etate of thiu^ was therefore reversed, and i 
tile water iu the nir had iaileiL Its atnoaiit at tlai 1 
Bscwnt was o^ ^nainH in a cubic foot of air. and nt t 
was 4} gtninK in Ihi' wmii' ninKi of »tr at thi* i-U'l of Itie t 
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e rctulinf^ of the inRtnimentfi were taken very sluwly, otting to 

n'tfi^Uy fxperieiiced in directing the ligLt properly, I failed in 

tguetii- tytiKTiiueats, and indeed in nearly all but tbose relating 

mpentui^ and Immidity, Two self-registering minimum thermo- 

a tied down, one witL it^ bulb resting on cotton wool, fully 

1 to the sky, and the other with ita bulb projecting beyond tlie 

=iHFliiirti[ig frame ; their indexen were at the end of their columns of 

[irit uu starting, or at 56°. At every examination of each of these 

liirtnimtut* a apaee was found between ita index (which remained 

tumioved) and the end of the column of spirit, indicating a temperature 

bi^tiwr than liefure leaWng, and it was cloaely approximate at all times 

'" Ui'". temperature of the air. Consequently, notwithstanding the 

■ l^araww of tile sky. the loss of heat by radiation must have been 

■uuill No uzone was shown at the Koyal Observatory, hut in tbe 

1 paper t«st3 were coloured to 4, on a scale where greatest 

iiity was considered 10. 

|At tho early part of this ascent I was wholly occupied with the 

, and when at the height of alxiut 1,000 feet tbe view 

&Kb suddenly opened far exceeds description. Almost immediately 

r, bat a little to the snuth-east, was Woolwich ; north was Black- 

; wuth, Greenwich and Deptford ; and west, as far as the eye 

I reach, was London — the whole forming a starry spectacle of 

h brilliancy as far to exceed anything 1 ever saw. When I have 

II At thi» elcMition in tlie evening, at a distance from Loudon, it 

fl iiud the appearance of a vast conflagration, but on this night 

tlw air WHS so clear and free from haze that each and every light 

"i« ilistinct, and they seemed all but touching each other. 

Tilt whole of Woolwich, Blackwall, Deptford, and Greenwich could 
'•' tinc«Hl as a perfect model by the hne of lights of their streets 
■ \:1 W{uar«8. In nine minutes we were opposite Brunswick Pier, 
^iikwall, crossing the Thames; we then passed across tbe Isle 
: lUiffit, (Jreeuwich Reach, and so up the river Thames. As we 
:\.mced towanls Londou. the muss of illumination increased in 
■ -nsity. At 6h. 42m. the South-Enstem Railway Terminus at 
ti'lun Briilge whs directly under us; looking southwanl at this 
•n-j we Haw the Borough stretching far away, and the many streets 
"itiiig from it, particularly Southwark Street, with its graceful 
MAC (if lami>s. In one minute more we were over Southwark 
•im-. \^W re«t high, iwssed Blackfriars Bridge at 61i. 45m., and 
iinng Cross at Gh. 47m. 
. Ma liuiving Charing Cross I looked Imck over London, the model 
prhich could t* seen and tnici'd — its squares by their lights ; the y 
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riyer, which looked dark and dull, by the double row of lights 
on every bridge spanning it. Looking round, two of the illuminated 
dials of Westminster clock were like two dull moons. Again, 
looking eastward, the whole lines of the Commercial and White- 
chapel roads, with their continuations through Holbom to Oxford 
Street, were visible, and most brilliant and remarkable. We were 
at such a distance from the Commercial Boad that it appeared like a 
line of brilliant fire, assuming a more imposing appearance when the 
line separated into two, and most imposing just under us in Oxford 
Street. Here the two thickly-studded rows of brilliant lights were 
seen on either side of the street, with a narrow dark space between, 
and this dark space was bounded, as it were, on both sides by a 
bright fringe like frosted silver. At first I could not account for 
this appearance; but presently, at one point more brilliant than 
the rest, persons were seen passing, their shadows being thrown on 
the pavement, and at once it was evident this rich eflTect was caused 
by the bright illumination of the shop-lights on the pavements. 

I feel it impossible to convey any adequate idea of the brilliant 
effect of London, viewed at an elevation of 1,300 feet, on a clear 
night, when the air is free from mist. 

It seemed to me to realize a wish I have felt when looking through 
a telescope at portions of the Milky Way, when the field of view 
appeared covered with gold-dust, to be possessed of the power to 
see those minute spots of light as brilliant stars; for certainly the 
intense brilliancy of London this night must have rivalled such a view. 

We were over the Marble Arch at 6L 51m., about eleven miles in 
a straight line from Woolwich, which distance had been passed in 
about half an hour. We therefore were travelling at more than 
twenty miles an hour. On passing onwards we left the Edgeware 
Eoad on our right, and the Great Western Bailway on our left, and 
passed nearly down the Harrow Boad. In six or seven minutes 
we left the suburbs of London, passing over Middlesex in the 
direction of Uxbridge : there the contrast was great indeed ; not 
a single object could anywhere be seen, not a sound reached the 
ear; the roar of London was entirely lost. The moon was shining, 
but seemed to give no light; and the earth could not be seen. 
After a time the moon seemed to sliine with increased brightness; 
the fields gradually came into view, then the shadow of the baUoon 
on the earth was seen distinctly pointing out our path» which, by 
reference to the pole-star and the moon, became well known to us. 
After this, occasional masses of lights appeared as we passed over 
towns and villages. Thus we passed out of Middlesex^ over parts of 



feVinghainshire and Berkebire, to Higluuoor, in Osfordsliire, where 

I dusoendud <m the farm of Mr. Reevea iit 8h. 2nni., distant about 

f-five niilL-8 from Wiwlwicb. The horizontal movement of the 

t Greeuwich in tlm same time was regist«reil as sixteen miles. 

pnfortuiiately, Mr. Orton believed we were near the sea, aud, 

nthfitandjiig my asscptions and assurances to the contrary, he 

mly brouf^lit the bailoon to the ground, and broke nearly all 

I itiatnunents ; the lamp was lost, hut an oflered reward brought 

H to me a fortnight afterwards in a very battered condition. 

Tbu reaulta of Uiia Brst night experiment are very valuable ; and, 90 
n i\a one experiment can give, indicate that, on a clear night, the tem- 
[F-mtun;, up to a certain elevation, iocreaaes with increase of elevation. 
Tlic temperature of the dew-point increased on ascending to the 
li'-ight i)f 900 feet, then decreased, the air becoming drier, or the 
li ;,'ree of humidity less; at heights exceeding 1,200 feet the degree 
■ humidity was nearly the same as at heights less than 900 feet. 
' hi descending, the temperature of the dew-point decreased, and 
ttie air waa driest at about the height of 1,000 feet; at heights 
less than 1,000 feet the temperature of tlie dew-point increased, 
and the degree of humidity increased till the ground was reached. 

The temperature of the air was the lowest on the ground, and 
inciBaaed with elevation to the height of 2,000 feet, the highest 
point attained ; and on the descent it decreased with decrease of 
fle^-ation. and was lowest on reaching the j,Tound. 
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DEttEEASE OF TKMPEKATPRE WITH ELKVATIOS. 



The few asraiita wliidi I Lave choBen are sufflcieitt tii aliow that 
tlie (leurease nf tumpumture is very far fruiu constant. It foUowf 
therefore, that w« uiiiat entirely Htmiitlun tlie tlieoiy of a decilinu ol 
one degree of teniiierEture for every increase of 300 feet of ulevation.] 
It ia necessary to renounce thia ideal regularity upon wliich we hi|V« 
been depundeut in determining the co-efficient of refruction. The 
differoncua have been immcnso ; cveTi with a clear sky, the must 
favoiinibk' for establishing a niBan, the fi;,iirc9 vnry very >rrcatly — ^that 
is tu siiy, witliin lOU feet near to tlie eiirtb wu now know Iheit may 
he a decline of tein|>enitiire of 9i5\'ernl dej,TLf8 during the mid-hoim of 
the day, and that diu'ing the mid-hours nf the ni-jhl there may be. and 
generally is, an increase of several degrees. 

The decline of temperature near the earth waa found t*) Iw diBlerenl 
lU'coniint; to the more or less climdy state of the aky, beiiiy 
nL].id when the latter waa dear than when cloody; it was. thervfoi 
fiHirid nccivisary to acparutc the experiiuenta madf> in oDb statu of 
sky from tlioae imidc in the other. Collecting the rvsultts to^thttr, 
the general n-sull. of all the mid-day i-s{iiirimi'ut« an: iia fwUwvrii: — 

Tlie I'lian^e from the ^nroiuid to I. (Kill fctjt hijfh was 4"'.'t with 
iliiiidy sky, iinil lY-'I with a clear sky. At HMJOll fwl high it 
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\ a cloiwly fiky, aud 2''-0 with a clear sky. At 20,000 feet 

» dculiiiL' <if teiu|)Qratare was V\ with a cloudy sky, and F2 

■ sky. Al 30.01)0 feet \\\^\\ the whole dedine of t«m- 

1 to be- 1>2°. M'ithiii the Hrst 1,000 feet the average 

ngh for r was 223 feet with a elwudy sky, and 162 

r sky. At 1(1,000 I'eet the space pMsed through for a 

fl -loS feet for tlie former, and 41 7 feet for the latter ; 

s 20,000 feet liij;h the space with Imtli states of the sky was 

t nearly for a decline of one degree, 

: the law thus indicated, it is far more natural and 
nsiiitent than that of a uniform rate of decrease. The 
I spoken of have relation to experitnents made during 
9 of the day ; near the earth they do not hold good during 
a of the nt{;ht, nor are they of universal application during 
i the followinj; experiences will prove, 
Tn my ii3i:ent on January 12, 1864, the temperature of the air 

- ii'nj i>tnrtin<; w(is 41 j" ; it then decreased very slowly till 1,300 feet 
i* rviiclivd, when a wtirui current was met with, and at 3,000 feet 
1- l#mi<eTatiire was +5°, lieiug SJ" wnimer than on the ground, and 

: t the next 3,000 feet the temperature was higher than on the earth. 

ii ilieii gradually fell to 1 1° at 11,500 feet, and remained at this read- 
i'4 till 12,000 feet was reached. 
Ill this ascent the wind on the earth was S.E. At the lieight nf 

I ■■'10 feet the Imlloon entered a strong S.W. cuiTent. Tliis direction 
'(iLinued np to 4,000 feet, when the wind was from the S, At the 
. ij^ht of 8,000 feet the wind changed to S.K.W., and aft«rward8 to 

-s R At 11.000 feet we met with fine granular snow, and passed 
n'Ugh snow on descending, till within 8,000 feet of the earth. We 
livnnl clouds at 7,000 feet, and passed out of them at 6.000 feet 
t'l mist^ 
A wna current of air was met with, of more than 3,000 feet in 

' nknww, moving from itie S.W. ; that is to say, in the direction of 

- Gulf Stream. Tliis was the first time a stream iif air of higher 
ri'.{ieiature than on tlte earth had Iteen enconiitered. Almve this the 

ir was dry, and higlier still very dry. Fine j^nular snow was falling 

J thifi current i.t warm air. 
PSie meeting with this S.W. current is of the highest importance, 
f it goes far to explain why England possesses a winter temperature 
i'lnuch highvr than is due t.o our northern latitudes. Our high 
rtKiniientuire has hilhei-tn Wt-u miislly referri'd tu the influenoe 
bCiulf Stream. Without doubting the infhience nf Uiis natural 
necessary to add the elfect of ;i jiiindlel atnio3]]heric 
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current to the oceanic current coming from the same regions — a true 
aerial Gulf Stream. This great energetic current meets with no ob- 
struction in coming to us or to Norway, but passes over the level 
Atlantic without interruption firom mountains. 

It cannot, however, reach France without crossing Spain and the 
lofty range of the Pyrenees, and the effect of these cold mountains in 
reducing its temperature is so great, that the former country derives 

but little warmth from it 

« 

I will now say a few words in relation to the very exceptional 
temperatures met with in my ascent of 6th of April, 1864. This 
ascent had been arranged to take place as near to March 21 as 
possible, but the weather was so exceptionable that, although fre- 
quent attempts were made, it was not till the 6th of April that an 
ascent could be made. 

On that day the baUoon left Woolwich at 4h. Tm. p.m., with a S.E. 
wind. In nine minutes, when at the height of 3,000 feet, we crossed 
over the river Thames, ascending very evenly at the rate of 1,000 feet 
in three minutes, till 11,000 feet was reached, at 4h. 37m. We then 
descended at about the same rate, till within 1,500 feet of the earth, 
when we checked the rapidity of the descent, and reached the ground 
on the outskirts of a pine plantation in Wilderness Park, near Seven- 
oaks, in Kent. 

This ascent is remarkable for the small decrease in temperature 
with increase of elevation. The temperature of the air was 45 i** on 
leaving the earth ; it did not decline at all till after 300 feet had been 
passed, and then it decreased pretty gradually to 33° when 4,300 feet 
was reached ; a warm current was then entered, and the temperature 
increased to 40° at 7,500 feet, the same as at 1,500 feet ; it decreased 
to 34° at 8,800 feet, and then increased slowly to 37° nearly, at 11,000 
feet, a temperature which had been experienced at the heights of 8,500, 
6,500, and at 3,000 feet in ascending. 

On descending, the temperature increased about 9° in the first 1,000 
feet ; and after remaining at about this temperature till within 7,000 
feet of the earth, it gradually decreased to 40° at 3,000 feet, remained 
at about this point till within 1,500 feet of the earth, and then 
increased to 46° on the ground. 

Our course in this ascent was most remarkable. After passing over 
the Thames into Essex, we must have recrossed the river, and moved 
in an entirely opposite direction till we approached the earth again, 
when our direction was the same as at first. 

The temperatures met with on June 13, 1864,are also very remarkaUa 
On this occasion the balloon left the grounds of the Crystal Palace 
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I o'clock. The sky was clondlesa and the air perfectly clear, 

; in the direction of London. An elevation of 1,000 feet was 

1 in 3 J min, and 3,000 feet at 7h. 8m.. when the balloon began 

1, and passed down to 2,300 feet by 7h. ISm. ; on re-ascending 

it was gaiueil at 7h. 20ni. ; after taking a slight dip the balloon 

KBsoended to 3,550 feet (the highest point) by 71i. 28m.; it then 

I to 2,500 feet, and, after several small ascents, began the 

1 journey at 71l .^iOm. iJrom the height of 2,800 feet, and 

d the gronnd at East Eomdou, tive miles from Brentwood, 

Ke temperature of the air on the ground before starting was 62°, 
5 evenly with increase of elevation till 3,000 feet was reached, 
bit was 51 J° ; on descending, the temperature was found to be 54° 
feet ; the balloon then re-ascended, the temperature declining 
f to 3,100 feet, when it began to increase, reaching 49° at 
EBlMt, above which height it declined to 47° at 3,540 feet ; on t^ain 
g it increased evenly, till at 2,700 feet the therraometer read 
Rmd remained about the same for 200 feet; on re-ascending the 
Dcarcely differed from 51° tiB 3,000 feet was gained, 
n a andden decrease of 2° occurred in the following 35 feet ; then 
r linal descent, the temperature remaining the same for 400 
It; it then increased to 51^° at 2,000 feet, and to 53°-2 at 1,800 feet, 
r which there was scarcely any alteration till the earth was 
This fact of no change in the temperature of the air at the 
ivf Bunset waa very remarkable, for it indicated that if such on 
l> occasion was not an accidental circumstance, the law of decrease 
I tempereture with increase of elevation might be reversed at night 
vtnme distance from the earth. 
I FWim all the experiments it appeared that the change of tempera- 
te Dear the earth varied greatly in different ascents, and followed no 
lat law. It no doubt depended on the time of day; but the ascents 
» few iu nuxuher and so irregidarly scattered over the months of 
l> year, that I was unable to determine the law even approximately. 
' The great Captive Balloon at Ashburnham Park seemed admirably 
hpted to settle tliis ^int, and M. Giffard, its proprietor, most 
lily placed it at my di3|>03al for any series of experiments I was 
s of making. The balloon on a calm day could ascend to the 
(ght of 2,000 feet, its rate of ascent and descent could be regulated 
ft will, and it could lie kept stationary at any elevation. The obsen-a- 
! in nearly thirty ascents are published in the Transactions 
Ktf the Sections in the Report of the Meeting of the British Association 
1 Exeter. 18Gd. 
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Tilt r^Tirafjer* :q rh*:<se Tables veri^ the indications of the several 
f r** a«oen u*. viz. that the dei^rease of temperatnie with increase of eleva- 
tion hais a iliumal range, and depen«is upon the hour of the dav, the 
r;hanires l^ein^ the trreatest at mid-dav and the eariv jart of the after- 
noon, and decreasing! to abont sonset. when with a clear skv there is 
little or no change of temperature for several hundred feet from the 
earth, whikt with a cloudy skv the chai^ decreases from the mid-day 
hours at a less rapid rate to alout sunset, when the decrease is nearly 
uniionn and at the rate of 1' in 2w feet. I was not able to take 
any olx^en ations after sunset ; but such observations are greatly 
ne^de^l, as there seems to be a very great probability that the tem- 
j^er^ture at the height of 1,W0 feet may not undergo a greater range 
of temperature during the night than during the day hours; and if 
this \je the case, the temperature at night must increase from the 
grr^und \iith elevation. This inference seems to be confirmed by the 
after-snn.set observations of Oct. 2, 1865, but it is very desirable and 
imjK^rtant that the fact should be verified or contradicted by direct 
experiments. The law with a clear sky may be thus represented 
Take the heights as ordinates of a cun-e of which the corresponding 
changes of temperature are the corresponding abscissae (considered 
jK;sitive when the temperature decreases, i.e. so that a decrease 
of 10' at 1,000 feet would correspond to a point on the curve whose 
fK;.sitive abscissa is 10 and ordinate 1,000) : then the cur\e thus 
formed will Ije somewhat hyperbolic (for the changes are greatest 
near the earth), the concavity being turned towards the origin, 
which we may call the axis. The concavity will be greatest when 
the cur\e rejiresents the decline of temperature at a time soon 
after mid-day ; ])ut as the afternoon advances the curve gradually 
closes up to and coincides with the axis at or about sunset, becoming 
then rectilinear; after passing this critical position, in which the 
t^iinperature is uniform and equal to that on the earth for the first 
1 ,000 feet, the curve probably becomes hyperbolic again, its concavity 
still Ixiing turned towards the axis, so that an increase of temperature 
corr(5Sj)onds to an increase of height, and the extreme position is 
njuched j)n)bably at or soon after midnight, when the curve returns 
as ])eforc, the motion being probably nearly symmetrical on both sides 
(if the axis, and the time of a complete oscillation twenty-four hours. 
Thi^se (jhanges, however, are confined to the lower r^ons of the 
atiiiosjihere : at heights exceeding a certain elevation varying with 
th<j season of the year, there can be no doubt that the general law 
shows a continuous decline with elevation. 
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■ THE ANEKOLD BARUMETER. 

* *rhe first aneroid tjammeter which I Lad made for these nhsenations 
''.I'l wjrrectly at 30 inches, and 01 inch too high at 25 inches; 
I em>r ini^reascd to 0-7 inch at 14 inches, but decreased to OS inch 
: 1 1 iiichea. A second aneroid read very nearly the same as the mer- 
inal Ijarometer, from 3(1 inches to 1 2 inches! A third graduated down 
.'( inches, and. moat carefully made and tested under the air-pump 
. f'ire U8f. road the same iia the mt'ri'urial harometer throughout the 
ii^h a»!c<.-nt to seven miles on Sept. 5, 18ti2. I have taken this 
i'^tnjiiK'iil up with me in every subsequent high ascent, and it has 
ilwiiy!' Tviwl the same as the mercurial barometer. Tliese experiments 
imive that an aneroid can be made to read correctly at low pressures. 
I laxj mention that on several occasions aneroid barometers have been 
i.ikeu wliose graduations have been too limited for the heights reached : 
■li'-w have not broken or l>ecorae deranged by being subjected to a 
iiiL'h less pressure than they were prepared for, but have resumed: their 
".".dings on the pressure again coming witlun their graduations. 



BLACKESED BCLB THERMOMETER. 
A dull, blackened bulb thermometer, in vaaio, with its bulb project- 
II;; beyond the car in such a position as to receive all tlie sun's rays, 
' ii'J to show their maximum effect, never read but a few degrees higlier 
■ i.m the temperature of the air, whilst another placed with its bulb 
'■ iir to the centre of the table canying the several instruments read 
i eral defn^es higher still ; but in no instance has the blackened bulb 

■ rmonicliT, aftt-r leaving the earth, read as high as it did when 
\liKtwl to the full rays of the sun on the earth. 

TIjc fat^ that the readings of a blackened bulb thermometer with 

■ btilt> projecting into -space, free from the influence of anybody near 

■ it, were lower tlian those of a similar thennometer placed with its 
■.lb near to a body u]>on which the sun's beams are arrested, is in 

i>-eracnt with all similar experiments I have made. In my paper 
• 'n the liadiation of Heat from the Earth," published in the Phih- 
"•pkienl Transadwns for 1847, 1 have renijirked that a thermometer 
I its bulb in free s]iiic*. so aa to be fully in the passing sun- 
t the height of 14 feet from the soil, never read higher than 
linrtniment placeii in air, shaded from the sun in the hottest day 
^ iminTo«r. 

I all these ex[>erimenta it seems that the heat rays, in their 

e from the sun, piLss the small bidb ol' a thermometer, communi- 

r little or nn heat to it. Similar results were olitained bv 
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the use of Herschel's actinometer on every occasion that I had an 
opfiortunity of using it, 

THE UNES IN THE SPECTRUM. 

At every examination, when the spectroscope was directed to the 
sun, a ma^ificent spectrum was seen, with very numerous lines, ex- 
tending; fp:>m A to far lieyond H, the latter line appearing not nebulous, 
but made up of many \er\ fine lines ; at times no spectrum was seen, 
when the sfiectioscope was directed to the sky far from the sun. 

TIME OF VIBR-VTIOX OF A MAGNET. 

In even- a.<oent I made many attempts to obtain the time of 
vibrati'in «»f a horizontal magnet at different elevations in the higher 
i>-ji«>ns of the atm«>sphere, but I faileil at eveiy trial in the ascents on 
Au-u>t :U. Si'pt. 2**. Oct. 1\ Jan. 12. April 6, June 13, and June 20. 
In the iL-nent on June 27 there were frequent periods of ten to fifteen 
minutes when tlie car was verv steadv. so that I was enabled 
to take the time of vibration as accurately as on the ground. The 
n^-iults of ten different .<ets of ol»senations proved undoubtedly that 
the time uf vibration was longer than on the earth. In the ascent 
on Auu'U'^t 2'J the KdLn^n was constantly revolving both in ascend- 
iiii: s\\v\ in tlescending. lait Wiis free from oscillation for fully a quarter 
of ail ]:.»rir at the hiiihest ]M»int. viz. ncariy three miles, and the 
i:::;' •! v:''ra*:"ii w^s a^'ain f"Uii«l t«» U* l«niL:erthan on the earth. 

I'iKrKr.rXT I'lREril-.NS .»F THE WIND AT DIFFERENT ELEVATIONS. 

Tl.c • .iH«».-n \\\ almost even' ascent was under the influence of 
olirr' :::< •■! ,i:r in tiiriVront directions. The thicknesses of these currents 
N\«!t r- '-.'.i-i :•• \;irv i^mtly. The tiirecti«^n oi the wind on the earth 
\\ .- - ■:..' ::::;' < ::...: ••: li-.t- \\h«'lf ina>< r»f air uj) to L'(»,0(m) feet nearly, 
w: .!^: .r "tl.M- ::Mr- tl.c vlirecti«»n chanired within TjOi) feet of the 
. .'.:!. S. ■:::-: :::.. < vi.n -^ \\y .•j.|..isi:e tura-nts were met with at diflereiit 
!;•. \..-.:s ::; ::.o s.r.i.t a-Ltiit, and three or fuur streams of air more than 
.^r. r \\\:v t !i. .'v.!i:< letl in«»vinu' in ditVerent directions. 

THE VFLOriTV OF THE WIND. 

X. :\v::b.>:a!idi!ii: the ditltriMit ciirnnits of air which caused the 
Kill.*.'!! to I h.\ivj:e it< tiini'tinn. and at times to move in entirely 
o]>|vsi:e d;rvvti»':i< ; vtt. nt 'ijlrctini; all these and all upward and 
down\vai\l niotivni. and simply taking into account the places of 
«M'eul and dcMiUt, the distances thus measured were always very 
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) giffiter ttiau the horizontal niovenieut of the air as measured 
iiiemflmeters. It may be interesting to note some instancea of 
\, which are as follows : — 

«i(y 1/ ikif Wind hy thf Balloon, and hy Hnbiitsun's Anemometer 

at Ike Royal Observatory, Orexntcick. 
D ilaicli 31, 1863, the balloon left the Crj-stal Palace, Sydenham, 
k lb. IGm. F.M., and fell at Barking, in Essex, a point fifteen miles 
1 the place of aa:«nt, at Ch. 30m. P.M. Neglecting all motion of 
■ halloon, excepting the distance between tlie places of ascent and 
:, its hourly velocity was seven milea ; the horizontal movement 
llthefir of Greenwich, as shown hy Kobinson's anemometer, was live 

a per hour. 

EOn April 18 the balloon left the Crystal Palace at Ih. IGm. p.m., 
i deacendexl at Nowliaven at 2b. 46m. The distance is about forty- 
Stb mi](.«, parsed over in an hour and a half, or at the rate of thirty 
Biles {ivT hour. Koliiuson's anemometer had registered leas than two 
wits jH'-r hour. 

On June 20 the lialloon left Wolverton at Ih. 2m. p.m., and fell at 
litUe^irt at 2h. 28m. P.M. Tlie distance between these two places is 
*iity miles ; the hourly velocity was therefore forty-two miles per hour. 
'llie anemometer at Greenwich registered ten miles per hour. 

On .luly 1 1 the balloon left the Crystal Palace at 4h. 53m. P.M.,and 
■ II at Goodwood at 8b. 50m. P.M., liaving travelled seventy miles, or 

I the rate of eighteen miles per hour. The anemometer at Greenwicli 
^-isten-'d leas than two miles per hour. 

"•d July 21 the balloon left the Crystal Palace at 4h, 52m. P.M.,and 

II near 'Waltham Abbey, having travelled about twenty-five miles in 
■ ry-three minutes, or at the rate of twenty-nine miles per hour. The 

horizontal movement of the air by Robinson's anemometer was at tlii^ 
rate of ten miles per hour. 

On Seplumber 29. 1864, the balloon left WolveHiampton at 7h.+3m,, 
and fell at Sleaford, a point ninety-five miles from the place of ascent, 
at lOh. 3flm. A.M. During this time the horizontal movement of the 
air waa thirty-three miles, as registered at Wrottesley Ob8er\'atory. 

On October the balloon left the Crystal Palace at 4h. 29m. P.M.. 
and deaccnded at Pirton Grange, a point thirty-five miles from the 
J of ascent, at 6h. 3Ctni. p.m. Robinson's anemometer during this 
I legistered eight miles at the Royal Observatory, Greenwich, as 
I horizantal movement of the air. 
aJaamrj 12, 1865, the lialloon left the Royal Arsenal, Woolwich, 
L Sm. P.M.. and dosctmileil at Likenheath, a point seventy milea 
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■ been heard at llie height of two railea, whilst a miiltitudo of people 

lontiiig has not lieen hiiartl at 4.(I0U feet. So that some notes aud 

mds pass mnre readily tlirough the air thati others. 

' Such ate some of tlie results derived from olMenations in hallooiw 

t England; hul tliia country is of t«o small an ai'ea for such experi- 

Wolvcrlmmplon was chosen for its central [Hjsition, but in an 

r two we wore always compelled l^j descend ; whatever part of 

ind we stftrt from, in one liour we may he o\'er the sea; and 

E we have been this time above the clouds, ignoiant whether our 

a has been small or at the rate of seventy or eighty miles an 

■, we mUBt penetrate tliein, and then onr power is ^one ; — we have 

t to part with our liallaat to ascend, and now we have parted witli 

Balm; we cjiunot a^end attain; and thus, whether our fears aiv 

tonndtenH or no. the series of oljaen'ations is hmited. 

Far bt'tler t^ould tlia experiments lie made in France, or on a lar*,'e 

■ iiiinent; and 1 earnestly trust that the countiy to wliicli we owe 

i\iii Ilalloim will utiliwj yi;t more lier great invention for increase of 

knowledge ; and it will l)e indeed stnmge if that generous and int«I- 

i nation, which has placed so admirable an instrument at the 

i&\ of Uie learned in all conntritfl. for exploration of the higher 

. should hi' lifliiiidliitnd in its use. 
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TDE UIOH BKGI0V8. 

Above the rkiotla the l«11ooti oeoupws iba centra of a vut httllov 
splwn, or whicb the lower jwrthtn is gouemlly cut nft l)y u Iionamlil 
plane TliU svctinn U in iiii|ivftnu)c« a rasl cniitiuent, often iritlioat 
intervals or litistks. and Kpuating ns ctmiplptel}* from Hie earth. Ko 
iaoUttil clotuls hoTcr abare this plana We Beem to be citizens of the 
sky, seiioraieil frum tlie earth by a harrier which swnis uupasaablB, 
We are free frnm all apprebcoaion such a» may exist when nothing 
i)e{Niralt!ii na from tlw earth. We i:an mippuso the laws nf Risvitation 
arw for n time suspendt-d, and ia tlw upitrr world, to whicb wo 
•vein now to twlun^. tlic ailvDce and iitiiot lOv m iiitcnau that pwct 
uk) calm scvm tn nif^ alone. 

Above our hvAiis tlms a nohlu roiif— « vast Anna of die deepeit 
hluc In tlie ni«t may pi-rhap<s W «4>n the tinu nf a nunl»w on the 
point of ^-mnialiin^ ; in ihe west llie snn sih-eiing the edpes of brolren 
e]i>ud«L IfeK^w t)itf«t' 1ii;ht ^'fl(>our!l may rise a chain nf mouotaina, the 
AIp-» (T :l;i' At, t«,iriii^' itii-m-telres one alwv.j il..' r.tl,. r, h^nuiitain 
«'■ i ,-\t fieaka are mii 

^ -i-s look as if r 

I- ' uiiotAof glac»i¥ " 

"!■'■■ ■,'...i-A. .1 '<-. u duiuiiuds . sonic, like inuuciiK cuiic^. U^Idly dw 
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j^othent resemblo pframiils whose sidea are in rough outline. 

ncB are so wried and so beautiful that we feel that we coiild 

g ever to wanik'r iihove these boundless planes. But the 

li still silvers tho high<;at of these celestial moimtoins, begins 

^ ti) tJeclinc'. 

, ([uit Miosc regions to approach the earth ; our revolt against 

! litated louy enougli, we must now olwy its laws again. 

i dwccDd, the summits of the silvery mountains approach us 

uppvur lo ascend toward us : we are already entering deep 

1 seem as if about to swidkiw us up; but mountaios. 

ers all flee upward. We enter the clouds and soon 

! must make the deseent, and in a few minutes the 

B IJeA helpless and half empty on the ground. 

s said that the sky, as yiewed from aljove the clouds, is of a 

e colour, wliich deepens in intensity with increase of elevation 

iriy from the earth, if the sky l>e free from clouds, or with the 

e of elevation above the clouds if they be present. 

, if seen through clouds, is of the same pale colour as seen 
t llifl tfarth, at whatever elevation the clouds may be ; at the 
^t of foor miles, for instance, when we were stdl in cloud, the 
i of tho sky was of the same pale colour as it is when seen 
friJin the cartli. 

\VTieu the sky is free from cloud, and bnt little water is present 
lu the invisible shape of vapour, the colour deepens to on intense 
]iniMiaii blue at the lughest elevation. 

Speaking of the blueness of the sky. Sir David Brewster, in his 

I'lipa- "On the Polarization of the Atmosphere," ol«er\-e8: "We 

ii.iy conclude that 90° is, in the normal state of the atmosphere, 

■lii' diatancti from the sun of the place of maximum polarization, 

111 4o° the corresponding angle of incidence." 

Tliia determination of the place and angle of maximum polariza- 

i>n affords a highly probable explanation of the azure colour of the 

-V Sir Isaac Newton regarded this colour as a blue of the first 

'Arr, though very faint. Professor Clausius considers the vapours 

_!(> !« vefliclea or bladders, and ascribes the blue colour of the first 

r to reflection from the thin pellicle of water. 

a reference to these opinions the following facts are inijiortant : — 

! luun; cohiur of tlie sky, though resembling tlie blue of the 

k order when the sky is viewed from the earth's surface, becomes 

^Bxcevdingly dijep prui*sian blue as we ascend, and, when viewed 

a the hi^ight of six or seven miles, is a deep blue of the second or 

I iird(ir. 1. The maximum polarizing angle ol the atmosphere. 
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45°, is tlie same as that of air, and not that of water, wliicU is 5.'5". 
*^. At the gi-eatest lieij^ht to wliich I liave ascended, namely, at the 
height of five, six, and seven miles, whei*e the blue is the briglitest, 
the air is almost deprived of moisture. Hence it follows that the 
exceedingly deep prussian blue cannot Ixj produced by vesicles of 
wat^r, l)ut must l>e caused Ity reflection from the air, whose polarizing 
angle is 45°. Tlie faint lAue wliich tlie sky exhibits at the earth's 
surface is, therefore, not the blue of tlie first onler, but merely 
the blue of the second or third onler rendered paler by the light 
rellectiid from the aqueous vajKmr in the lower regions of the 
atmosj)here. 

To appreciate all the l»eauty of cloud scenery when the air is 
loaded with moisture, an aerial voyage must be made on an autumn 
nuirning Inifore sunrise, when the atmosphere is charged with the 
vapoure of night. 

The accidental circumstance of a late descent at night determined 
us to anchor the Imlloon and re-ascend before sunrise the following 
morning, and thus enable us to view the clouds under these conditions. 
It was towanls the end of August, and we left the earth at half-past 
4 o'clock A.M. The morning was dull, warm, and misty, and the 
sky was covered with cloud. The balloon bore us gently upward, 
making the first 1,000 feet in eight minutes; all below was thick 
mist, veiling the surface of the earth. At 3,500 feet, still gently 
rising, we entered a bed of cumulo-stratus. Fifteen minutes after 
we left the earth we had reached 5,000 feet, and then just emergecl 
aljove the clouds. They, however, presently again fonned all round 
and above the car, closing everything from view excepting only a 
line, bright as silver, which indicated the east. We were in a basin 
of cloud whose sides extended far above us all round. We slowly 

■r 

rose, and when we reache<l its boundary the sun rose, flooiliug with 
light the whole ext4?nt of cloudlan<l beyond, which glistened like a 
golden lake under his l)eams. The scene all n)und possessed a 
reality and grandeur far exceeding sunrise as viewed from the earth. 
Groui)ed around the car, Inith above and l)elow, there were clouds 
of Alpine character, slo]»ing to their ba.ses in glistening light, or 
towering ujjwards in sheets of shining vapour, which added tlie 
charm of contnust to the sjdendid tints of sunrise, llie clouds spread 
around us like an ocean, and, continually changing their fomis, 
suddenly gathered themselves into mountain heaps and cld^d all 
round us, hiding the sun in neutral tinted gloom ; the earth was 
visible through l)reaks, and the early morning mists were sieexi creep- 
ing u])on its surface as the daylight gathered strength. 



We threw out ballast, and, after rising through the nohle vnlleys 
which formed and vauished so rapidly and in so fairy-like a manner, 
olv the Bun as it were rise again, Uus time flooding the atmosphere 
with a brilliant sea of light ; and as we rose higher and left the clouda 
far below, we looked doivn upon them bathed in a golden glow of the 
riclii«t hue. 



APPEARANCE OF THE EARTH VIEWED FROM A BALLOON. 

All perception of comparative altitudes of objects on or near the 
.-T-'iind is lost — housea, trees, the undulation of the country, &c., all 
1^' reduci-d to one level, and even the lower detached clouda 
■|ipi*r to re-st on the earth ; everj-tliing, in fact, seema to be on 
'lif some level, and the whole has the appearance of a plane. 
Ki-n}-thing seen, looking domiwards from a balloon, including the 
'liFiids, sceras projected upon the one visible plane beneath. 

Always, however great the height of the balloon, when I \iii\e 

-ea the horizon it has roughly appeared to be on the level of the 

(•■r— though of course the dip of the horizon is a very appreciable 

fiintity — or the same height as the eye. From this one might 

tif'^r that, could the earth be seen without a cloud or anything to 

■'"(■iiw it. aa that point of the plane beneath is directly under the 

'}f. and the boundary line of the plane approximately the same 

li'ii^hl OS the eye. the general appearance would be that of a slight 

"'nrflvity; but 1 have never seeu any part of the surface of the earth 

'!% than as a plane. Towns and cities, when viewed from the 

'■''Imu, (ire like models in motion. 1 shall always remember ihe 

■'"eiit of the 9th October, 1863, when we passed over London about 

"tset At tlie time when we were 7,0t)0 feet high, and directly 

' ^T London Bridge, the acene around was one that cannot pro- 

'i'ly he equalled in the world. We were still so low as not to 

■ve lost sight of the details of the spectacle which presented itself 

'' our eyes; and with one glance the homes of 3,000.000 people 

'ijM be seen, and so distinct was the view, that every large 

'■'iildinjt was easily distinguishable. In fact, the whole of Loudon 

*ii3 visible, and some parts most clearly. All" round, the suburbs 

*ere also verj' distinct, with their lines of detached villas, imbedded 

1* it were in a mass of shrubs; beyond, the country was like a 

-.iiilen, its fields, well marked, becoming smaller and smaller as 

I" eye wandered farther and farther away. Again looking down, 

.ui-re was the Thames, throughout its whole length without the 

nist, doited over in its winding course witti innumenible 

BteamboHts, like moving toys. Gravesend was ■visible, 

h'2 
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ul»o tlitf DiuaUi of tbo Tbamus iind the coast aioimd €ia far as 
N(prfutk. Tbc soiitlicni sliore of tlio moutb of the Tliames was 
iifll s>i c.lmr, but tlic sva bi-yond was seen for iiianj mites; irhen 
ut a higher blcvulioii, I looked for Ibi- coast of Frauce, but wu 
uimlile lo sev it Ou looking round, the eve was arrested by the 
garden-like aj)])eArHnoi4 of llie county of Kent, till again London 
■.claimed y^t more careful atleution. 

Smoke, tliiii and blue, vas curling from it, and slowly moving 
nwur in beautiful cur\'(«, from all ex.cept one part, south of the Thames, 
ubere it was lesa blue and seemed more dense, till the cause became 
pvideut; it was mixed with mist rising from the ground, the 
nouthern limit of which vras l)ouudcd by an even line, doubtless 
indicntinr; tlw mertiuK of the subsoils of gravel and clay. The 
whole si'unt' was sunnouuk-d by a canopy of blue, evoiywhcre dear 
Hiiil free from duutl, except near the horizon, where a baud of 
runiiilus and Mntliis extended all round, fonuing a fitting Ixmndaiy 
to stii'h a (ilorious view. 

As »een from the earth, the sunset this evening waa desmbed as 
fine, tlic lur Wing clear «n<i shadows sharply defined ; but, as we rose 
to view it and its etfeetit, the j^^lden hues increased in intensity ; their 
richness decreased as the distance from the sun increased, lioth right 
and left ; lint still as far as 00' from the sun, rose-coloured clouds 
extende«l. The remainder of the circle was completed, for the most 
piirt, by pure white cuiuulus of well-rounded and symmetrical forms. 

I liave seen London by night. I have crossed it during the day 
at the height of four miles. 1 have often admired the splendour 
of sky 3ueiier\-, hut never have 1 seen anything wliich surpassed 
this sjHH Uicle. The roar of the town heard at this elevation was a 
deep, rich, continuous sound — the voice of labour. At four miles 
above Londivn, idl was hushed; no sound reached our ears. 

In coiu'lusioii. let us titke the Bidloon as we find it, and apply 
it to the uses of philosophy; let ns make it subservient to 
the purjHises of war, an instrument of legitimate strategy; or 
eiiiiih>y il to ascend to the verge of our lower atmosphere, and, 
AS it is, t)ie Itidluon will claim its place among the most important 
of huiimn inventions, even if it remain an isolated power, and 
sliould never become engrafted as the ruling principle of the 
mechiinisni we have yet to seek in the solution of the problem 
of aerial navigaticui. 

The application of the Balloon, as an instrument of vertical 
exploration, presents itself to us under a variety of aspects, each 
of which is fertile in suj^estion. If we r^jard the atmosphere as 
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« great laboratory of changes which contain the germ of future 
, to belong to tlie chemist, the ineteon)Iogist, and the 
Uysiciat. it« relation to animal lit'o nt difiereut heights, and t)ie 
1 of death wliich at certain elevations waits to accomplish ita 
mctiou ; the effect of diniiiiishe*! pressure upon iiidividuala 
nilarly placed ; the comparison of experiences in mountain aacenta 
rith the experiments in balloon asoenta^are some of the questions 
Itldcli suggirst themselves, and indicate the direction of inquiries 
b naturally ally themselves aa objects of balloon investigations ; 
Eciently ^mried and important, they will be seen, to give the 
I place ns a valuable aid to the uses of philosophy. 
Ill should wish, before closing my omi portion of this work, 
Hss tliu pratificntiou I feel that French gentlemen have united ' 
in collecting tlie results of other labours in scientific ' 
rch, and I hoi>e that my experiments may be of use in futura J 
jQniries. 1 most willingly place my experiences at the service I 
i any otironaut, and hope that the time is not distant when 
leriments will be surpassed by others more extensive, and that ' 
! progress of aerial navigation may give a new scope to scientitio 
rch in the BaUoon. 
iTbe voyages of MM. Flauunarion, De Fonvielle, and Tissuntlitr, 
follow, have been translated from the Fniicli by T. L. 
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PART II. 



TRAVELS OF M. C. FLAMMARION. 



'L^ 



rKEUMINAKV CHArTKI! 



A SKETCH iiV SCIENTIFIC BALLtJO.MSf! FliOSl ITSM TO 1SG7. 



N'o sooner bnd tlie brotliera Monlpolfier launched into tlie air thoir 
tirst utircjatBtic f^lobe, no sooner bati the art of aiirial navigation dawBed, | 
''liiin otirtuin contemplative minds saw at once tlie immediate applicn- 
ii'iti of UiiH nolile physical conquest to the investigation of the vast 
■ifiNusphiiric ocean at the bottom of which we live. This splendid and 
iijiirvellous means of locomotion was at once hailed as an infallible 
i]it;th<LMl ul' obtaining a thorough knowledge of tlie earth's atmosphere ; 
rid tliough some were bold enough to believe, at this early date, that 
N.- course of a balloon might be directed at will, and that pleasure- 
ii|t3 to all parts of the world might be easily accomplished, others of 
iiii>re sober imagination Icnki'd only Ut tho scientific applications of 1 
ilie new discovcrj'. The illustrious Benjamin Franklin foresaw the. 
metmnilugical importance of h balloon. Wliilst jtaasing through Paris 
y npoke to several members of the Academy of Sciences on tli« 
mtific future in store for aiJrostatioiL This future was then 
[ to be near at hand; hut even now, in the seventieth year 
this caitury, who can say that we have realized it ? 
tefore commencing the account of our aerial travels, we muftt point 
p fact that such expeditions undertaken in the interests of science 
9 hitherto been very rare, even in France, in apite of the well- 
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recognized importance att^iched to those which were achieved at the 
beginning of the century. For the finest and most productive series 
of scientific expeditions into the atmosphere we are indebted to 
James Glaisher, Fellow of the lioyal Society, the results of which are 
published in the volumes of the British Association, and wall serve 
t^) enhance the interest of the French expeditions here recorded. 
But before we give an account of our own ascents, let us glance at the 
art of aerostation itself, and the discovery of Montgolfier. 

On the 5th June, 1783, when Joseph Montgolfier and his brother, 
then managers of the old paper-works at Annonay, made their first 
public experiment in that town, philosophers all exclaimed with 
Lalande, " How simple a thing it is ! How is it that this was not 
thought of before ! " Truly, as Biot used to say, nothing is so simple 
as that which was done yesterday ; nothing so difficidt as that which 
is to be done to-morrow. 

We cannot afford space to examine into the various accounts of 
flying mentioned in ancient mythology, in sacred and profane writing. 
Archytas of Tarentum flew a kite, it is said, 400 years B.C., and even 
manufactured a wooden pigeon which rose in the air for a few minutes. 
Simon the Magician made some attempts to fly from one house to 
another in the year 66, at Eome ; and these experiments appear to have 
been renewed during the reign of the Emperor Manuel Comnenus, 
when a Saracen endeavoured to fly from the tower of the Hippodrome 
at Constantinople. In the 13th century, Roger Bacon had some 
notion of a " flying machine," whereby a man, upheld by the centre 
of his body, moved a system of wings by means of a handle. Towards 
the end of the 15th century J. B. Dante, a mathematician of Pdrouse, 
rose above the Lake Trasimene, by means of artificial wings attached 
to his body. One day he fell on to the church of Notre Dame and 
broke his leg ; the same accident happened also to Oliver of Malmes- 
bury,a learned English monk, who was very fond of such experiments. 
In 1638, Goldwin attempted, to fly by means of wild geese trained for 
this purpose. Wilkins, in his fictitious account of a journey to the 
moon, proposed that vessels should be constructed and filled "with 
etherized air like fire," which would cause them to float upon air as 
boats float on water. Cyrano de Bergerac actually described five 
methods of rising in the air, one of which consisted in the use of a 
glass globe heated by the sun's rays; another very preposterous 
notion was that of throwing magnets into the air in such a manner 
as to draw up an iron cage in which the traveller sat ! In 1670, Lana 
imagined that very thin copper globes, in which a vacuum would be 
produced, might rise in the air. In 1678, a mechanic of Maine^ named 
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I'.-r. eonstracted wings for liis legs and arms, which, according to 

' "mnt dr« Saranls of thai ilate, ga\'e veiy satisfactory results. 

' rtiiiii rope-dancer, named Allord, made similar experiments in 

riirtiof Louis XIV., and was severely wounded in Lis descent 

ilie hiyh terrace at St. Germain, near Paris. It would ap]>ear 

. Umt 1710 Laurent de Uusmau rose in the air upon the Latk of 

h-n l>ir>l filled with air, if we must Mieve a singular engraving 

- uting thia event, and preserved in the Bihliolh^qw Nationali, 

■ 1 IS. In 1772 the AbW Desforges, Canon of Etampes, atl-einpled 

|ieriinent by means of a boat provided with wings, but without 

-lightest result. In 177J', n certain M. de la Folie, of Kouen, 

-wiurtd to construct afljiug machine by combining certoin kinds 

' 1 Irieal iijiparatus. A well-known novel-writer, R^tif de la Bre- 

has described, in his " D^couverte Australe," the type of a 

.: man. At I'aris. the Martinis de Bacqueville attempted one day 

. inim a window of his house on the river, and fell ludicrously 

lie boat of a washerwoman on the opposite bank. Blandmrd, 

.ifterwards Iwcame celebrated by his aeronautical excursions, 

tried a flpug machine, and ftired no better. 

I'Lif of these attempts would ever ha\e brought about the discovery 

1 oalloons. The scientific principle on which tliey are founded was 

xUlated st Edinbiiigh in 1767, by Dr. Black, Professor of (.'liemistry, 

vtin aiujuimced to his audience that a vessel filled with hydrogen gas 

II rise naturally into the air; it was tried in London in 1782, by 
'S.*or C'a%'al!o, who tilled soap bubbles with hydrogen gas, and saw 

III rise rapidly in the air on accoimt of their specific lightness. 
Mnntgoltier knew nothing of hydrogen gas when he made his first 

eiperimenta. It was by means of heated air that he inflated the 
poper or hnen globes of which his balloons were made, and thus gave 
iji a fepecifio lightness which caused them to rise to a certain height 
I he air. At 50° Fahr. air is 4 per cent, lighter than at 32°; 
'■'J'f its specific gravity is only 0'84, and at 212° only 0*72; 
■ :S2° being taken as unity. But this is a very slight degree of 
■iiioii. and we could not rise very high in a balloon expanded 
utrm air, even were this balloon of the enonnous. dimensions 
li' Flt*»tUfa of Lyons, whose diameter was lOU feet, and height 
I'l-t. As MoQtgoltier used heated air to cause liis lialio«>ns to 
Mi. Uiey were tenned Man-tgoljUrfs, or lire-balloons, and are 
■/ially different from air-balloons (properly speaking, gas-balloons) 
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created much discussion in France, 
I wan more talked of in Paris than the marvellous boldness 
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the conc»:*ption : f«ir i: was t-rtr'.y r'^Pr^^^-n thai :Le day was not fv j 
■distant when men wijuM not U: eont«rnt with s^rn-ling up their spheres | 
einj»ty into the re'::i'.«u5 ^i the ol«>u:«. lu: :Li: they would soon wish j 
to tr.ivi-1 thrnis<.-Ivts int'' tb.- hijh»rs: strata of the atmosj'here. j 

I'r- •tV.'--« ir ChiirU-s. ai'tr-rwar-i-i it r:ieiiil*'r ••! th*:* -Vademy of Sciences, | 
niiLnnt;ii.twn-d. in the n:-:;':: •■!' Auijti-: "I that -farut y»::'ar. a balloon j 
whii li w,is intlat^il with l;v-ip«;j»'ii u-i*. * *n 'hi-^ • -^ja.-ion he got up a I 
nati'Ti.d ^ul»'i' ri|«t:'»n :i.»- tir-: •■! ::s k:::*: •«- dvfray exi-enses, andon j 
tli»' -7th Auu'^i:-:. at >i.\ • ' l"«k in :lv »•^^•niI.J. thv (?W*:. 35 it was *' 
lallt'i!. r-r. iF'-ni th'* rl^.iii.j- 'i*- if.tr*. i.:jh int** ri.t- ivjions of space. 
A-:r"n'»ni»-rs hinl tak»-ii ^ij* \ari'M:s i'«'«:t:"n> in "T^I^t to measure the 
li»-:Lht •«• wliji.h i: r*-^- ; th** 'ii- iiar^v-r a !•>• rot a rrillerv announced 
i*- ii»-jiartiiD-. i:- rntni:* »• i:/." thv •.■I"::iN. its n-aj»jvarance above 
thrrm. :i:;d its tln.il ili-.ij'j-Mriii-r. Tiii- i-'iMil- h-ss»»n i»f natural 
I'li;!"-"{'hy was iK-tj-ly iiirci».-^:;:;j t*.» the nT;m».-r»>us speetatora 
a-i-tii/j'l-d : th*-v t'.'ll'.w.-.l ti,»- ^r'*-/*" wi:h th»rir rvr--* aj^ lonn as it 
jiv.iM ]«— ii'Iy }•• di^t:i;,-^::*h»«i : and -o v^reat wa;? the enthusiasm at 
thi-i n;"::*»-n:. :h;tt a t.»!T»ii: •■: niin whi« L tVil shortly afterwards was 
s« ar* '-ly ]» r 'ivi.-.l. »\vii y ::,t.- m- ^t ^-IrijanTly ilresst-d ladies among 
tilt' . r-»'.vil. a-; n.;iv )•• -••• n :v ri.fr.niii", :•» ti;e piiMisheil encranncs 

Ti.> . .ir.-:i t»-'.I ,s* *•'■:.•--»•. ai.l Tr-rrilkMi the ]--asanrry to such a 

-:■ «:■ •■ '].v. i: ^^.i- I'-T- V- i :-v •:.r-::i . :: :iiv <:■•':. t-Tn int«» athousand 

'.'■ ■' «••■• 

■:,■.: •- :. : ■ -■ :■ - -; ■ :- : ::. *;.■• ■ •.:.':v A: :!ir nivitiUif-n 

■ ■ iv • , I. ■-- \\'I >! : •> ■•: : - :/ • ; . ::v-" ill -. n a: Versailles 

■ •" 1 "". ^ ; • : ■ . i* :'■':■. -v m \\\.\- h w.-rv j-laced a 

"^ ■ ■ '^: :. . . ' '-. .: \ '' . -■ * —:«■:- v. >- ^..r^lv hunle.l near 

■ ^ "" - ' ..'..-..:. :.•::■ -virt:ii::-]Miiiit. 

I" ■ " *■ - - ■.. ■ "• '.. ::1 1- •■ .■■::;il i:;iv:^.,ti.'n. Tlie 

''^ ■■ ■^■ '■. \ '. •■■ i; .:■: >: :.•"'•■: ' ■ ■:: tli- (.V-urt and the' 

• ■■■ ' •• '.- ■' : ■ :■•"•.■ ■■ - :-• •:..,:. : 1::. ry t^n-lMll.-nn. In 

■■ ■ '.'-.-••'* ■ :*>■.- V. .: •l.'\ K.],l a.iwntnriT. 

" 1 ■■ ■.;-": • . • ■ ^. : - . A:. ::■;■<. ar-v: jJlv ruso t'r«>in 
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In 178^ we remark that there were four aijrial excursions, 
I in 1784 there were uo less than fifty-two. Among these were the I 
idiliMiut of Mont^oIfiiT himself at Lyons, of ftuytou tie Morveaii J 
pij<>ri. tbe Hui; tie Cliurtres (tiilher of Louis Philippe) at St. Cloud, ,] 
I of Priuce (v'liaries du Li-nies at Lyons. 

! tlieii a coiiBidenihle immlur of Killtioti oscents have been \ 
brnplishetl. Xumbei's of aeraiiatits have confided tltemselvei 
I sphere of gas, nx to the Hame of a lire-balltwn ; 3,500 ascents have 
n executed in Eurojje and America, and fifteen deaths oiily have J 
1 rewjtdcti. Of tliis numljer of ascents, however, a few only were j 
lakes for scientific purposes ; most of tliem were merely for the I 
B of public amusement. 

B &ist and most useful application uf balltKins apiieared to be I 
r adnptation to met*;or(ili)gical in\'estigations, Aerostation, intleed, 
I itself spontaneously to observing minds as a means of loco- 
which miyht rival tlie ancient Pegasus, and carry the bold ] 
itigAtois into refiions which no mortal eye had hithertt^j contem- 

Tbis marvellous world of air, so mild and yet so strong, I 
B tempests, whirlwinds, snow, and hail are elaborated, was hence- 
i opened to the inhabitants of the terrestrial soil. Its secrets 
i be diaclnatid, the movements of tbe atmospheric world would be 
luted, measured, and determined as scrupulously as astronomers 
I dotvrmine those of celestial liodies; and man, once placed in 
aton of this terrestrial mechanism, would be able to predict rains 
J Morms, drought and heat, luxuriant crops and famines, as surely 
I be can pretiict eclipses, and thus ensure an ever-smiling and 
lile soil ! 

BDch was the ma^ticent dream evoked by tbe sight of the first 
a which carried its adventurous travellers intfl the higlier regions 
tbe atmosphere. Tfie dream would have boon realized ere this had 
\ mind which created it directed human aiTairs. But, unfortunately, 
bm does not always guide us in our undertakings ; false pride and 
■usHiiw^twil ambition oftlimes predominate over these purer aspirations 
Iff tbf' soni, Biiil personal interest pulls us from tbe straiglitforwan! 
path which lends tti the interests of all. "What a period succeeded in 
France Ut tli« brilliant experimental era of 1784, whicli appeared to 
havf givwi u« such immense advantaga^ ! The eju of the year '93 ! 
^h of Brumairc 1 

I scarcely B))rcad its luminous and powerful wings 
h»ttf!ht and experiment when the bydra of inferior instinct* trod 
1 under foot, and ujmn these intellectual ruins a hero of the sword 
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The same hmnan imperfectioiis, the same penonal amUtioii 
intri^nie, have operated to the pieaent day, so that the mind 
develop itself in freedom. Pro g pess iB certainly made, hot 
slowly ! It is opposed by the contempomy politica of the yAdk 
Europe. Wliy aie not the hearts of men united as a sin^ 
Why do they not beat with the same ifaythm in the interests of 
goiKl and the beaut ifol I In France alone 250 times as much 
if( sjtent in the art of destroying the human species as is 
on etlucation and science. This is why the projects and 
of honest men remain so long in the state of dreams. 

Instead of being directed to meteorological studies, as it should hm 
been, uerostation has hitherto been chiefly applied to satisfy psUv 
curiositv, and as a source of amusement Ever since the almrd 
cerenutuies of the French Bepublic, ever since the ascent ^duch took 
plaice at the coronation of 1804, when the balloon left Pbiis on the 
evening of the 16th December, and fell near the Campagna at Bone 
next morning, informing the Bomans by its inscription that Napdeoa 
had Iteen crowned by Pius VII. ; ever since the recslliqg of 
liouis X\^I1. on the 3rd of May, 1814, celebrated by the moot 
nunien^us ascents of balloons ever witnessed, no public entertua- 
nuMit has l^eeu considereil quite complete without its balloon SMent 
Smaller gaieties go oiT with a little fire-baUoon, but the laiger ce»- 
niouios require a real air-lialloon and an aeronaut in flesh and bone& 

Thouiih scit'iitifio asronts have Uhmi somewhat rare, they have iievCT- 
theless Uvn ai»j»lioil to solve Mich iiiijM>rtant problems that they occupy 
a verv honourable i>osition in tlie annals of science, whilst thousands 
<»r |»uMii* halloou ascents an» already consi«^nied to ohlivion. 

Tlie lirst ascent tor the luirjvoses of science was that made by 
IJoUTlson an«l Llnvst on the ISth of July, 1S03. On referring to the 
ivjMHi of it adilivssetl to the Academy of Sciences of St. Petersbmg, 
\\c find that they left llamhun: at nine oVl(»ck in the morning, re- 
mained five ami a half hours in the air. and came down near Hanover, 
at alK»ut seventy-tive miles fn>m their startin<T:-]K)int. Tlie Ixilloon 
rose to L*:Vr>LMJ feet ; the thermometer fell to ll»^r>, whilst it waa 68' 
on tlie ^Tound. Kii^ht exj>eriments wert» made on the journey. The 
tirst had for its object frictional electricity. It was ])roveil that at 
tlie altitude mentioned, ^dass, suli»hur, and wax do not l^ecome electric 
by friction to any ai>j»n»ciable extent. The second exiwriment con- 
cerned voltaic electricity. A voltaic battery of sixty couples, silver- 
zinc, only jjroduced five-sixths of the action upon the electmmeter, 
which it was found to prfuluce at the surface of the earth. The 
third ex]K'riment showed that the ascillation of a dipping needle 



hiRMtsuil witb the lieiglit. The fourth cxperunent was ajiplieJ 
l« nmmtl. By ex|>loiling teu grnina of chlnrate of [lot^li, mereJy a 
Bharji cnick was heaitl ; sonnd was founil to he leas iMwerful ami leas 
easily propojiiated thaa at the Hiirface nf the ground. In the fifth 
experiment it was sought to ascertain the degree of tem]ffirature a.t 
wlich water would lioil at this height in the air; hut by an unaccount- 
■ble mistake, reminding us of Newton, who put hh watch into the 
bot waler and ht-ld the egg in his hund, liobertsou plunged the tber- 
incdneter into the fire instead of the wat^r, and so broke it. However, 
I' was ({oite jxissible at this great height to hold one's hand in the 
■•■/inff water without experiencing the slightest inconvenience. In 
li ' sixth experiment the odour of a drop .of sulphuric ether was 
I'd. Wlien it had evaporated for four seconds, it produced a 
: iiTifuI, hut useful, sensation in the nostrils; aud smelling-salts are 
' DUtmeuded by the authors to overcome a feeling of faintnesa or 
Ajtiness that may come on in a balloon. 

Drowimiesfl, in tliis instance, quite overcame the experimenters. 
i'i>l«rt8on mado great efforts to swallow a piece of bread, but in vain. 
' I the two binls taken up in a cage, one was dead; the second had 
■■ .'ooed away, and when it was roused and placed on the edge of the 
7, it inoVKd its wings without stirriiig from the place, and at last fell 
i'.nTly down through the air: this was the seventh experiment. 
'.'h-: eighth consisted in noting that the sky above them was of a dark 
!■>■ colour, and that the aun'a heat was veiy slight, except in the 
li-idc of the car. where it made itself felt a little. 

X secund voyage waa made on the 14th of August, 1803, and 

;-.iili«d in the belief that the proportion of oxygen gas contained in 

'':>? air diminished notably as the higher regions were gained. Later 

- -i-iita have shown that the supposition was erroneous. 

Tlie Academy of Sciences of St. Petersbuig resolved to have the 

■.p^riments of the Humliui:g expedition repeated, and to engage for 

I: It pnrjmse the services of Mr. Eohertsoh himself, who was to Ihj 

iiiiil by HUB of the nieraliera of the Academy, Hen- SacharoH", 

;i--hed chemist aud physicist. This new ascent took place on 

I r June, I Sil4, The aiironauta left St. retershurg at 7h. 45m. 

iiiiig, and reached ground again at Klh. 45m. near Sivoritz, 

■ ■ of some sixty miles. At the surface of tlie earth the 

1 : tiiarked 30 inches at the moment of departure, and the 

iiuniiifter stood at 7^1" Fahrenheit ; at the highest point which they 

.i>hwl, thtawi two instrumcnta marked respectively 22 inches and 

if\. It was ciinclmled from these obsen-ations that the balloon had 

to a heigiit of 8,8(J8 ft-et. It was found to he impossible on 
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:brii:;;zi^ tbfc: ibey ausdi: be Ji{i|£ed lo tiKse knis of lenudM. ' 
IfettfcrHfet and seT€t>l <id>sTiaeabcfswfcob«dal»cgrtMn e34iqiin aih 
on tte atBrjcipbei«& lo pffv^fweeL scemded die renliitian; end tluB 
«y:m7TV:d ax a t€tt faromble period, ior ClwpCaL the distii^giiidied 
clMi&i«t. vajK tben Minifser of the Interion It was soon decided tlMfc \ 
Biot ao*i GaT-Los^. then tro of tiie yowigcrt and moet aideni pni- 
f(Av>r«. «boaI4 make the first experimental ascent. 

The first anient of these two roong philosophen vrna to tab 
place from the Jardin dn Loxembonii^, but the airangementB baring 
failed there, thev rose from the Conseiratoire' des Aits et MMen^ 
on the 24th of Aaj?ii5t, 18<>L At the height of 13^24 fioet thqr 
endeavoured, hv means of a horizontal needle, to determine the mag- 
n-:io iir^nsitv — this •»'ii>. in fact, the chief object of their ascent but 
th- ritat^^n' motion of the l-alLiT-n piv^nted an unexpected obstacle 
to th»--»: olis^f nations : the exy»eriments were postpioned in consequence 
until the next ascent, which was niaJe hv Gav-Lus^ac alone. He left 
the Conser\atoin.' on the l»>tli <^i SeptemWr. l.*^»»4, at 9h. 44)m. in the 
rriomiic and rh-fsf-en^led ji;^'ain at ?\\. 4."»m. in the afternoon, between 
IJouen and Diepf^e, near the hanil».'t of Saint-Gourgon, ha\'ing drifted 
rjo niih'3 frnrn Paris. 

Having' sujif»li»Ml his hall«K->n with lon<: lianging ropes, destined to 
ronntenict the rotator}' or sj»innin;r motion, the clever olisen'er was 
enahh'd to niako some cxfH^riments with an oscillating magnetic needle, 
and obtained as a result that tlie mean duration of ten oscillations at 
all hti;ihts was forty-two seconds. He concluded fnwn this that the 
nia;^nic*ti(! i»owi*r (l<»es not undergo any notable change even at the 
gn^itrst hei«,dits to which we can have access. Gay-Lussac has 
ex])resscd himself on this ]»oint in the following terms: — "The con- 
siM|uen((' drawn from my exj»(Timents may appear somewhat abrupt to 
those who recollect that I could make no obser\'ations on the inclina- 
tion of tlje magnetic needle ; but if we call to mind that the force 
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■li cauaf>a the horizontal needle to oscillat© is necessarily dependent 
I thf iutt'Dsity and the direction of the magnetic force itself, and 
•■ it is represented by the cosine of the angle of inclination of the 
r force, w cannot Iielp conclnding that the horizontal force has 
- :irieii, or the lua^etic force either." 

\"\>\A cniu'lusion was quite lej^timate at this period, when it was 
! rally unknown tliat the duration of the oscillation of a magnetic 
111' ia infliiencwi by the temperatore of the latter. Now, in Gny- 
iii!*a awent the cold waa intense enough to have produced a 
' iMe effect upon hia needle. Moreover, in 1804 physical instni- 
Tit« were far from being so jierfect as they are at the present day, 
! it was pcrhup» impossible to anive at a rigprous solution of the 
'i'l'-m. Even at the present day the problem is not solvetL 
rill' priiicipnl result obtained iu this aeronautic expedition made by 
'."-l,n.**a»: ndates to the composition of the air, which he found to 
I iiistant even at the great altitude of 22,966 feet. He was the 

■ jx-rson who brought down air collected at this enormous height, 
< '■ li.id it carefully analysed. The result of this aiutlysis has since 

1 iiccuratidy coidirmed by every suliseiiue-nt experiment on this 
m1 that has lieen made dnring the last fifty years. 
iiolher no less importtint fact was the great difference found by 
I.iiKsnc between the temperature at the earth's surface and that of 
iiiilher re^onswliich he reached. When he started, the barometer 

■ i at 3013 inches, and the thermometer at 82° degrees Fahr. At 
liicbest point reached by the balloon the barometer was found to 

sunk to 12-94 inches, and the thermometer stood at 14°-9 Fahr. 
A\ this moment it ia evident that Gay-Lussac must liave been' at an 
ri«ration of at least 23,001) feet above the level of the sea, and iu 
linng to this height he experienced the effects of a difference of 67 
Fnliirnhcit degrees of temperature. 

Fr<nn 1804 to 1850 we have no record of scientific expeditions in 

*an("iii». In the latter year MM. Barral and Bixio made two ascents 

■fi'- pnqmse of investigating certain atmospheric phenomena still 

-l.'ctly understood. Tliey vi-ished to detemune the laws which 

;n the decrease of tcmjicrature and hmnidily with height ; they 

ilvi dattred to examine the composition of the air at various eleva- 

itoOB, Mid lla contents with r^ard to the amotmt of carbonic acid 

rtn^senl; to com])itrc the heating effects of the svihtr rays in the 

' =t n;giou9 nf the atmosphere with those observed at the surface 

. onrlhi to discover whetlier a given point receives the same 

iitity of Iteat raj-a from every part of space; and to ascertain 

the light wliich ia reflected by and transmitted tljroiigh tlii- 





dooJf a polariiril or twit ; mod ako to decide set enl other i^ue 

of Ul UtCfMlillg cfcUMtCT. 

Everrtliing iKMing been got rendr tnt tbeir departure from ll 
fWden of the I^m Ohtemtflrf, they csoeudied od the 29tli Ja 
1650, at trntatf-^BTOi —"■««— pRst tea o'dock in the moming, % 
Ukmn was iaSaSei vitk intie faydngeo gaa, obtained bv tlie idl 
oT hrdracblonc add opoD iron. 

It appean, aocodii^ to the calmiUtions, that these tun obsenq 
nnst hM.yc liaen to a hei^H cxtvcdinj; ^,000 feet. 

Sann after thaf had atartMl it was found that their Inllooo vas r 
in perfect ofdor. Having weatht ' a severe gale, it hod got torn 
aeveral plans, and. at the U»t looi nt, fasd been mended someri 
hastily. A heavy rain ma fall t the time of departure. VHt 

ma to be done > The wind was so >leut that MM. Rarral and Budi 
nee into the air withnnt eren dete ning beforehand the 
power of the laUoon. whidi is q& It done hr means of a kind 
steel-yard. They rwo with extreme rapidity, likt- an arttiw from & 
bow. ■c(>ording to the spectaton t ietnbled. and soon disappautd 
amoi^ the clouds. 

Ittit the liaUoon. becoming rap iofiated and pressing upon Ha 
network, wliich was far too small, Iniiged out at top and bottom, tui 
fttssetl down upon the two aeronaute, the car being suspended Iqi 
ropes wKti'h were much loo short ; in fact, it soon covered them HI 
an immense hood, Tlieir position was most critical, and when niie 
them endeavoured to se<:ure the val^ e-rope, a rent was made in 6e 
lower part of the balloon, and the hydrogen pas, which escaped fiom 
it cloee to their faces, suffocated lioth of them, causing a momentary 
exhaustion, followed bv nausea and violent vomiting. I 

A glance at the baroioeter showed that tliey were descending I 
rapidly ; and seeking to explaiu this unexpected occurrence, ibej 1 
foimd that the balloon was s)>Itt often about the middle, and that Q» 
rent was upwanls of two j-ards in extent. It was then evident that | 
all they could liojie fir was to escape with their lives from this mort 
perilous ascent. Tlie iiiifurtimate jihysicisls threw ovLTbiiard all 
their ballast, and everything else that they could get rid of, even theii 
wearing ai)parel and their fur coats, only excepting their instruments. 

At last they touched the ground at a quarter-past eleven, in a vine- 
yard at Dampmart, near tagny. The labourers and peasants who ran 
to their assistance found them holding on to the ^'ine stumps to arrest 
the horizontal drifting of the car over the ground. 

An aerial expedition under such circumstances could scarcely be 
expect«d to prove of much use to science. Arago reported upon it fa> 
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Anulcmy; but neither tlie preparations for this journey nor for 

i>f Biot and Gay-Lussac were carefully enough prepared to be 

rvi(* ill eollectiuf; scientific obsen-ations, 

I'.-iitoI and Bixio determined to ascend again without delay; they 

•■I K uonUi later from the Observatory, and Amgo witnessed this 

lit, as he bad done that which we have juat descrilied. He tUd 

'vthing in hia power to make this second ascent as fruitful as 

--]ble in a scientific point of view. They started on the 27th July, 

' b vaa nlsu a wet day. 

A very interesting optical phenomenon was noticed on this occa- 
(1 Before rising to the highest point, the layers of cloud wliicb 
-iiuiided the balloon on eiU aides became very much leas dense, and 
liiscof the sun was aeen through them pale and faint; at the same 
.'■ there appeared below the horizontal plane level witti the car 
■he balloon, and at an angular distance from this plane equal to 
' which measured the apparent height of the sun, a second sun, 
"-.iring like tlie retiectiou of the first from a sheet of water. It 
i"=ire probable that tbia second image was due to the reflection 
i liu sun's rays fftim the horizontal planes of crystals of ice floating 
:liis vapory atmosphere. 

i'lil let US refer at once to the most extraordinary result jdelded 

Am theniiometrical obaervations. Gay-Luasac, aa we have juat 

11, uutiid a degree of cold represented by 15° Fahrenheit when he 

1 risen to a height of 23,000 feet Tliis low tenipemture waa 

i' riencttd by MM, Barral and Bixio, whilst enveloped in cloud at 

, ilevation of about 19,685 feet; but from thia point to a distance 

ujiwanls of some 1,969 feet, the temperature varied in a most aingular 

and unexi>ected manner. At a little distance above the higher surface 

of the id'jud, when at an altitude of 23,127 feet, their thermometer 

sank to minus 38°'2 Fahr., which is 54° below the temperature noted 

by Gay-Lii?sac at the same altitude. 

Tliis curious fact haa Ifeen commented upon at various times, but 
DO positive explanation of it has yet been supplied to us. The obaer- 
Tation requires confirmation. Science knows little or nothing yet of 
what is going on in these higher regions of the atmosphere. 

The scientific observations which were t« have been wade during 
this asccDt liave been alluded to above ; they have contributed some- 
wluit to the stndy of Meteorology. We will give the fnllowuig m- 
iemtA-mg extract from the note-book of the two learned aeronauts ; — 

Ptbii Udloon is that of M. Dupuia-Belcourt, in which wo made onr 
laaoenl; ItA capacity is about 23,U00 cubic feet It baa a lower 




orifice, constantly open, for the escape of gas in case of dilatation. TIib 
car is suspended at about thirteen feet below this orifice, which is 
Hitnated at the extremity of a long tnil-lilce appendage some twenty- 
two feet long ; so that the fiilly inflated Ifalloon is situated at letat 
tliirty-six feet from the car, and cannot therefore interfere with Ok 
making or recording of ohservations. Tliu instruments are fiied, al a 
convenient distance from the obseners, around a thick band of sheet- 
iron attached to the usual balloon circle, which is of wood, and to 
which the ropes of the cur are attuchod. 

" The body of the Italloon being so far distant from tlie car. the latlw 
oscillated at first very much from siae to side, owing to the action of 
the -wind upon the aerostat, and it was only after a long series of 
oscillations to and fro that we found ourselves at last vertically ans- 
[>eiidcd beneath our lialloon. On fn ing we atruck against a tree md 
against a mast, by which a 1>aromet(;r and a thermometer were broken, 
and the former thrown out of the car. 

"4h, 3m. — Dtpartnre. — The halloon riBM very slowly and moveJ 
towards the east ; we throw out a few pounds of ballast am! risti 
quicker. The sky is quite overcast. We soon 'find our3e]v«s in a 
alight fog. 
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"Above us a sheet of cloud is spread ; below we see here and there 
isolated clouds, which appear to be rolling towards Paris. We feel b 
very fresh breeze. 
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" The cloud into which we now enter has the appearance of a v 
thick fof; ; we no longer see the earth. 

BAHOMrTEB. Thebmoketeh. Heiort. 

Ini'lirn. D-«. Full!. FmL 

" A ftw rays of sunshine gleam through the clouds. The baroraetOT 
is oscilltiting between 14-4.5 and 15-22 inches ; the thermometer marks 
48"':i ; calculation gives us for our height ld,ij1^3 to 18,01S feet 
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' TliH Iwlloon is fully inflated; the tail part, which hitherto has 
■ ijuite flattened by the pressure of the atmosphere, is now dis- 
mI, and fW>m its orifice the gaa escapes in the form of a thin 
" stpeani: we perceive its odour very distinctly. We see that 

■ :rt a reut in the balloon about a yard and a half from the top 
' if the appendage. This opeuiny aJlows the gas to escape more 

nnd aa it exists at the lower portion of the balloon it can only 
' i y dimiuiah our asccnsiona] force. 

'iVe are quite coveretl wilh small crystals of ice, in the form of 
iiiely minute needles, wliich lodge In the folds of our clothes, 
;i the balloon rises a little, wMch we see by a fall of the baro- 
■ ! , our Q0te-l)Ook catches these ice needles in great quantitdes, and 
^ippear to Call upon it with a sb'ght cracking sound. Nothing 
:l.ir is noticed whilst the balloon sinks a little. 
\Sq open the cage containing two pigeons ; they refuse to fly off. 
- Iirow them into the air ; they spread their wings and fall heavily, 

■ Ti;,' round and round in wide circles, and soon disappear in the 
■'.Itich surrounds ua. We cannot see the grapnel, which is hung 

I beneath the car of the balloon at the end of a rope 164 
I. eg. 

ill. 3'2m. — We throw out some ballast, and rise somewhat higher. 
ITie clouds clear above us, and we see the blue sky, such as we see it 
i Uie earth on a tine day." 
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;ards the great degree of cold experienced in this expedition, 
little crystals of ice, Arago says : " This discovery explains how 
niinnte crystals may become the nucleus of large hailstones ; for 
luiy condense around them the aqueous vapour contained in that 
11 of the atmosphere where they exist. They go far also to prove 
nth of Mariotte's theory, according to whioh these crystals of ice 
nded in the air are the cause of halos, parhelia or mock-suns, 
iiiick-moons. Moreover, the great extent of so cold a cloud 
lis venr satisfactorily the sudden changes of temperature which 
m our climates. By discussing the meteorological observations 
Europe the day before, the day after, and on the same day 
they made their memorable ascent, BIM. Barral and Bixio 
m that certain cases of general and sudden cold took place, 
re certainly connecteil with the existence of very cold clouds 
rig from the north-east towards the south-west." 
yenm after this ascent the committee of Kew Observatory 
that a series of aeronautic expeditions shoidd be made, with 
of atttdying tlie meteorological and physical phenomena 
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which occur in the highest regions of the terrestrial atmosphere. The 
resolution was adopted by the Council of the British Association. . 

Mr. Glaisher has given above a detailed account of some of these 
ascents, and I shall, therefore, not return to the subject by continuing 
this retrospective review any further, but shall at once proceed with 
an account of my owti expeditions. 

I do not wish to prolong this preliminary chapter by stating the 
motives which induced me to make these aerial voyages, but I cannot 
remain quite silent on this head. 

During the year 1858, whilst in the Luxembourg Gardens, a balloon 
passed overhead at a very slight distance from the ground. I could 
not only distinguish the persons in the car, but heard them speak. 
The weather w^as extremely fine, the sky of a beautiful pure blue, and 
the aerial skifif glided silently along, leaving no trace behind. Young, 
and full of ardour for discovery and adventure, like most people of 
sixteen years of age, I would have given the world to be in the 
car of that balloon ; and long afterwards I could think of nothing 
but a journey into the atmosphere. However, my attention being 
constantly directed to astronomy, I was compelled to forget this tem- 
porary exliibition that had struck me so forcibly and so suddenly. 

A few years ago, having turned my attention to the inveetigatio'*^ 
of the laws which govern the phenomena of the atmosphere, to tti-^ 
comparison of the succession of seasons on our globe and on oth^^^ 
planets of the solar system, to the physical constitution of the atmt:^^ 
sphere as regards radiation of light and heat, the similarity of aeri^^ 
and marine currents, &c., I again felt a strong desire to embark into tip- ^ 
mysterious regions of the air, whose effect upon the life and beauty 
the earth is evidently so great. I was not a little surprised, also, 
find a marked difference between the science of astronomy and that o^ 
meteorology. Is it not singular, in fact, that the progress of the formed 
has been so great that we are enabled by its aid to calculate with th^ 
utmost degree of certainty the time at which eclipses will occur, on^ 
century, two, or ten centuries beforehand, and what stars will b» 
visible above any given horizon at any future period ; the position* 
that w Ul be occupied at such and such a time by the satellites of 
Jupiter, or tlie relative i)ositions of double stars, &c., whilst we can 
scarcely assert with probability what kind of weather we shall have 
to-morrow ? The history of science tells us, however, that meteoro- 
logical investigations have never been carried on with that energy and 
care which has long characterized the science of astronomy. They 
have never been prosecuted on so laxge a scale ; and as to aerostation, 
it has only been practised at rare intervals by the few enlightened 
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J) vliose laboiirs we have just reviewed. It would seem, indeed, to 
I lie rx press ion of a well-known astronomer, that philosophers had 
Vi to tniat tliemaelves to a balloon. How can that be I Surely 
! no safer or more agreeable means of locomotion ! At all 
jveryone does not appear to be convinceil of it, for a gallant 
^huutOibI. who lias never hesitated to advance through tlie dis- 
t-biiRe of cannon and musketry on the field of battle, has declared to 
ijit' more than onus? that he would not, for a whole empire, ascend 
icii in a captive balloon I 





AscTBitsioN lUr, 1WJ7. 

" Oil ra-t-il ce riavire ) 11 va, He jour vAtu, 
A I'Bvenir diTUi et pur, Jt lu v. 

A U Kience qii'oD vojt lulre, i 

□ doux lira, 
All juste, all gnuid, nil bon, nu bcKU...Vniis TOfM bwn 
Q<r>iQ effet il niont<- Kim dtoilat ! " 

Vl(.TOR HVIMX 

Every motioa wliich ncciits in oiir aliuosphe-re is governed ly« 
fixed law. The forces which come into nction U> form winds, clouds, 
ftud tempests, the. forces which preside at the groiipiug of storms, tiie 
l>irtb of soft lireezes, the movements nf the ai-rial tidat, nxv. jiut u 
positive and absolute as those whinh cause this celeatia] orbs to revolw 
in the de]>tha of intinite space. Man, so insignificant a cre.^tur(i vhen 
his material dimensions are compared with Ibose of the universe 
but BO great in liis spiritual nature, han discovered the causes nf 
celbstial motions. But tlii' mnveuient« of the almosphL'Te have kithfsb 
escaped liis t>b9en'ation and still n-fuse to conform to his calculatiani 
We may assert, neverthetuKS, as natuml philosophy has long laagfal 
that no), even the slightest bi-enth of air is tin? product of 
and we may confidently ho]ie to see the day wlieri the caosei 



=!l':litest mi}tion stall be kaown, and when the predictions of weather 
1 ll k- th« result of a true meteorological science worthy of com- 

ri'viii with her eldest sister Astronomy. 

rii« luiwl direct and niitural means of obsemng atmospheric currents 
ii l"-!ir3 to be that siijifihi'd hy aerostation. In order U> become per- 

■ ily ac<)nainled with diurnal variation of climate at various heights. 
: iifder to examine thoroughly into the nature and formation of 
i'rnis, it Hcems most rational to "go and Bee" wliat is l)eing done in 
lucae higher rt^ons, and to come face to face with the facts themsolvea, 
A long accumulation of facia and their systematic discussion will solve 
tlitsc problems better than any hypothesis, however ingenious. 

Another point of interest connected with the currents of the 

iiiKjsphore is this, that were their variations at different heights 

'.j'wn for the different hours of the day and the seasons of the year. 

^^ great problem of al-rial navigation would be almost completely 

■feed. 

Bw tberofore underttiok a series of aerostatic experiments with the 
n«w of observing these currents, and at the same time taking those 
iitHival olutervations which can only be made in a balloon, such as 
ii" tftm]>eniture of the various strata of air, their electricity, their 
I'liiencc on the ma^iet, the moisture of the atmosphere, solar radia- 
'(I, meteoric phenomena, the forms of clouds, the colour of the sky. 
"-■' scintillation of the stars, the chemical composition of the air at 
"i.ms altitudes, the laws of sight and soiuid iu these high regions, Ac. 
TIte programme of these experiments was traced out by Arago at the 
liii' when Rarrol and Bixio made their ascents, and the subjects for 

■ iai study were determined on after perusing the results obtained 
Gay-Lussac, Robertson, Welsh, and Glaisher. The instruments 

uployed were constructed by M. Secr^tan. Opttcinn io the Paris 
atory. 

first expeditions were undei-taken for the SociehS Acrostatique. 

the Government kindly placed at my disposal the fine balloon 

ie for hia Majesty Napoleon III. at the time of the Italian war in 

''.>. which had never been used, for it arrived at Solferino the day 

r the victory. Its silk envelope is double and nearly impermeable : 

^ fact, conjointly with its great capacity, about 800 cubic metres, 

•inTvd it most valuable for scientific research and also for long 

tu the oir. 

purely scientific observations wliich I have been al)le to make 

balloon a.scents have formed the subject of sjiecial papers. 

ive alao been ptiblisbed in a condensed form iu a note read at 

lemy of Sciences. The principal results will lie given in the 
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pffKnt warn Imt tbere is, ndnonr. ■• 
coimecl«(l with the nofcl impnanras nd m^iMS ^ 
experienced in tbeae asoeola, vliidi I noit fhee beftae the vaiam 
liar nsmtive |inK««9da. 

A/yrf the J)eparturt.-~yft! rtttled Om ram ia «Uei Ae cs^ 
kollooa was lyin^ ns an immeiiM tiwne of tanuAed dk qmd vm 
Uiv floor. Au cuormons netwurk eovtduped it ereryvbetv : it pnscided, 
on lilt: whole, the iip{«ea»nc<: of on undrpboaa maae of vdt Ultle 
int«n»i to the eyes of the vulgar. But to tlw ejre of an vidTNmit it 
a[ipvaiii in ({iiito Knottier character ; and be can ataroAj refrain fiuB 
adfircMiiiig it in enme h tae: " Itwit and formleas thing, 

that I van now trompb that I can tear with m; baads, 

hero stretched dead u mC "" -my pofect slave — I am ahoirt 

to give tliee life t\i» i : ecotoe my aorereign ! In the 

hei'iht of my j^enerosi iux tirvn greater than myselt 

O vilu and pouurltise t landon m^'self to thy majesty, 

O ctvatort! of my own nands ! h. aa shalt oury roe beyond my 

kin^oiu into thy own element, I have created f<ir tb«e; thou 

shiilt Hy ofT Uj the re^oni^ of M^urmo and tempests, aod I shall be 
forced lo follow thee 1 I shall bee i thy plaj'tliiug ; thou shalt do 
what thou wilt with me, and forget tuat I gave thee life. . . . Per- 
chance thou wilt deprive me of my existence, and leave my corpse 
floating in tli« hurricane alxn-e. until thy jwrfidy. fati-niod liy its own 
exertions, shall fall like a blind monster in some desert place, or into 
the foaming waves which shall swallow us up together ! " 

Soon indeed did this inert, amorphous object become a thing of 
power, a special being, ready under the influence of the gas which 
gradually inflated it, to fly off into its own elemeut, and awaiting only 
the ominous words, " let go." 

T}ie Drjmrturc. — M. Eugtne Godard, "Aiironaut to the Emperor," 
had the management of the balloon. A lively companion. Count 
Xavier Itranicki, took his seat in the car opposite to me. The motion 
of the balloon prevented the proper armngements of my instruments 
and ajiparatus. " It shall be done up above," I said, " when the 
impatience of the bounding and swinging aiJrostat will be satisfied 
and remain quiet." 

These first ascents were made from the Hippodrome. The choice of 
this htcality was criticised as not being a proper place for the starting- 
point of a scientific expedition ; but, after all, the starting-point has 
little to do with it — the great thing is to gfet up into the atr in tbe 
best condition you can ; and the manager of the Hippodrome facilitated 
our journey very much by placing at our disposal the wide space used 
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orlulloon ascents and the krge gimpipe constructed for tbe express 
|iiirjio5f of inflating balloons aa mpidly as possihle. Later, I had the 
■ iili-jrtunity of starting as Gay-Lussac had done, from the garden of 
ihi' Cottle rvatoire des Arts et Metiers. 

ttliMpever the starting-point happens t" be, thi; moment of de- 
nature iteelf lias something very solemn abont it. In the midst of 
trii-niU who have come to witness yoiu' first ascent, and whose eyes 
iMJously follow all your movements, you rise majestically into the 
..it. The motion by which you ascend is not felt in the least; you 
1,1111* j-on are rising, for the panorama of Paris gradually spreads 
i":If uul beneath, and you can soon see it entirely, together with the 
-iimiuailing green suburbs and country. 

"/* not Ihw Jine ! " was the first exclamation that escaped out lips, 
-Vii df.4i'ription can convey the impression produced by such a mag- 
Hiiicent paiiomnia. Those who have endeavoured to describe it have 
fallca into a naive and ridiculous style of writing. The grandest and 
most sublime \-iew seen from the summit of a high mountain on an 
siingly bright day bears no comparison to the beauty of nature 
sen perpendicularly from the regions of space. Tliua only can 
I pfToeivo the beauty and grandeur of nature in all its sublimity, 
V that creation is one immense expression of harmony. 

e first impression made by such an ascent is a novel aensatiou of 
fl-being or contentment, lo which is added the vain Uttle pleasure 
Kieehng yourself soaring much above the level of other mortals, 
f at the same time of contemjilatiug such an exipiisite scene. As 
the motion of the balloon, it is impossible to feel it. (An aeronaut 
llild lie careful before starting to balance his car properly ; he should 
al«.> Uilaiice the ascending power of his balloon sufticiently to rise 
fi* *Ii>wly <i8 possible, not like an arrow shot from the bow, which not 
ouiy tli.«tmj-8 the charm of the view, but does not give the physical 
foiitrumcnts sufficient time U) actjuire the temperature of the atmo- 
spheric strata through which they puss.) We cannot, as I have just 
said, feel that the balloon rises. The eurlh appears to dtseend beneath 
ns; the group formed by our fiiends below becomes smaller and 
unallcr, and tlieir sliouts of adieu reach our ears more and more 
tiiinLly ; sown they are mixed up in the general uproar of the town, 
which pa^oiainat«a over every other sound. The populous city of 
1 spreads out lieneath us, its thousands of roofs, its domes and 
nlos, it« gimions, boulevards, and its siurounding hmdscape ; it is 
tach; which e<iual3 anything described in the " jVnibian Nights." 
! works of man are soon reduced to nothing in such a \'ision. 
t grandest pialaces, the highest monuments, towns which have 



withstood tlie storms of centuries, &I1 are levelled to the ground. 

Notre Danie, the Arc de Triomphe, the Louvre, which excite such 

universal admiration vheii seen upon earth, are all as nought when 

viewed from the regiuus of the sky. The whole town of Paris is 

reduced, aft^ a little wliile, to the size of one of those maps in 

relief which we see at the Museum of the Invalides. Seen from 

abow, the i^erapective of the town is entirely modified ; the long 

(i\ (.'lines and large grovtis are reduced t« small cottages and little 

(^lt;us. The river Seine apjiears as a iiarrtiw grey ribbon along the 

landscape ; the great palace in the C'hiuup dc Mars appears very like 

1 little white n>lly pudding ! Beyor«i the Lnu\Te the tower of St. 

3erntain rAuxerrois, flanked by the church of the Maine, was not 

•uilike a small coal-pit^ At firat the (whimn of the Place Vendftme 

d that of the Biifitille appeared wider above than below, but as we 

ount^d higher all the statues and columns were levelled to the 

lund — pointing to the fact that gloiy is, after all, equal to noUiingl 

iw everything is clianged as seen from a great height ! 

To the north-east our view extended to Meanx, but we recofjniasd 

ther mountains nor vaUeys ; the earth appeared as one immense phme 

only decoratod with ever-varied oolomra, like a beautiful miniature. 

i flrat impression which predominatwt is that of [lerfect iinm^^inlity : 

-ne ni'Xt is caused by the unejtpected magnificence of the view spread 

out Ix'ueath us. To these a third is soon added in the .shajie of a 

doubt as to the perfect security of the balloon. The thoughts of the 

vast abyss beneath cause us involuntarily to reflect upon the sohdity 

of the aiirial machine. If the gas were to escape above ? if one of 

the riipes gave way 1 if the bottom of the car came out ? suppose we 

could not cause the balloon to descend again ? how if we were caught 

up in a storm or a waterspout ? suppose we fell out ? . . . But such 

fears soon give way t<» calm reflection ; the balloon is as solid in the 

air as a rock upon the ground. So let us follow the aerial skilf ou 

its \iiyage. 

Thf t'oifiiffc, — AVe left the earth at twenty minutes past five, and in 
the sitfite of t«n minutes we were 1,969 feet high and 1-1,100 to the 
south-east of our starting-jdace. We were travelling at the rate of 
nearly twenty-one miles an hour. When passing over the Western 
Ilailway station, on the left Iiaiik of the river, a cloud hid Epinay 
fnini onr sight. We distinctly heard the noise of the locomotives and 
other railway gear; a little further on we heard a military band 
playing. Every Parisian noise was audible, but the barking of dogs 
predominated over the general hum on the earth's surface. 

At fifty-eight minutes past fi\e we were considerably higher. The 
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^piMHi hehig dilated )iy tlie wantith . of the sun's mys. gas was ] 
^papini^ from the lower exti-emity, whith is purposely left open. ] 
^■« Tutv miule awnre of this escape l>y the odour of the gas. which is 
^kuistnlivflble. At six o'clock we again crossed the .Seine, above the 
^Hnt vlivn^ the Mamefalls into it I 

^^ Paris \» now Kir away from us. We fioat over green plains, deli- 
CAk-]y HhinlMl by llje Jwnd of Nature. The smallest objects are most I 
j«rfectly defined. But a slight f(^ now spreads itself, like a trana- [ 
^ttrent veil, over the surface of the country. Tins veil is thickest 
Kiwanb the west Katiire sings to us irom beneath tliia tlun 
pauae. Among other birds we distinguish the notes of the lark, 
The fliirp of tlie inole-cricket and the croaking of frogs also mount 
into the air. 

W«r arc now drifting silently and slowly through the atmosphere, at 
\\vi rate of a little more than eleven feet per second, or 722 feet per I 
minii!*'. We see the shadow of the balloon fiontinji over the green 
fields ami the wcioda. later, our shadow gets furtlier off as the sun 
iWlineH, until the sun and the balloon being in the same horizontal 
plane, we have no shadow ; later still, when the sun sinks below us, , 
"HI shadow is cast above. Those who would wish to see their ghadow '■ 
no InnKcr under their feet, but at>ove tbeir heads, must make an ascent 
in u halloo n. m 

At twenty -seven minutes past six we pass over Valenton, whoaa ] 
regular parks appear as a marvel of draughtsmanship. The whole 
population of the place was out to gane at us. We rise a little 
into B cooler stratum of air, and the velocity of our motion increases : 
*e ape now travelling at the rate of twenty feet per second. 

A vegetable hygrometer, which I had constructed in the morning, and 

fixed to a square foot of white cardljoard, slipped out of my hands and 

led over the car ; I leaned out to catch it, but M. Oodard prevented me, 

wrii^ that it was highly imprudent to lean out of the car of a balloon 

■Impended some thousand yards high in the air. I therefore contented 

^■ysclf with oliserviug the fall of the small ai>i>aratus, and watched 

^ftifor four minutes and fourteen seconds Wfnre it disappeared like a 

^■Ue sparkling star over the green forest of Scnart. 

^■"Whun above the railway station of I.ieusaint, we throw out some 

Hlbuit ; hut, IIS ut first it descended less rapidly than the balloon, it 

^■erwErdfl fell upon us as a shower of sand. We l»elieve that we 

^B • very extensive storm in the distnnci, over the south-eastern 

^■rizoiL The 6ne hills of Villencuve-Saint-fieorges, the slopes of 

^fcntgenm, the valley of Y^res, are all passed over without our being 

^■fi to diatinguish any uudnlation in the immense plane. I 



Some railway tntins, which jman imiuedtatvly audvmcBlli, tiffmi 
by a juyoufl whistle from the locomotive. We reply by 

oar Bags. 

Al fifty-fonr iiuDUt«a yaa% six our height is only 1,64(1 feet, and ow 
iDutiou thirty fiwl per aocond. The latter is becomijjg accaUoiiei. 
At fiiiir miuutes post seven, however, it ih redacei] to twenty- 
feet iM'T second. The little town of Meluu Ls on our left, and ^ 
joyous fihoutfi of the iuhabitaut^ salut« as. At u qiuutcr-past 
we croftfl the Seine once more, below Melon. 

Thnnder is heard growling beyond, and zigzag lightning 1 
across thnt portion of the sky, Ai.*. nd us the sun shinea brightly, 
Wo [HUtako of a slifjht repast, and some generous Hungarian wine. 
Till) Bun gilds our balloon with its evening myH, and tlie aerial aUff 
glidett siluntly along. 

I Khoiit : the sound rutiim» as an echo, urt«r a lupse of aix aecondb 
It would be iutereating to ascertain whether the vertical velocity rf 
sound is eiiual to its horizontal velocity in the air, and if the eclroil 
really returned from the plane beneath. We shall sj^ieak of this foiliia 
on. In the first expedition, I was much struck by the vague d^th rf 
the echo : it appears to rise from the horizon, and hna a curious toM^ 
as if it came frnm another world. 

We piuia over the forest of Fontaint^bleau : a denthlike stillness 
appears to pen-ade the whole of Nature. There would l)e abaiilute 
calm were it not for the murmur of insects and birds which rise 
near us, and for the rolling of the thunder which has approached. 
Distant clouds roll towards us. But we appear to be without motion. 
If we shut our eyes, or fix our looks upon the sphere of gas above 
which carries us along, it is impossible to perceive any motion. 
Nevertheless, our velocity has increased. It is now nearly tweaty* 
three miles an hour, or alK>ut thirty-three feet per second. 

Tlie storm, which we have remarked for some time, is evidently 
centred in the zone in which we are floating along. We appear to be 
di-awn towards it: we approach like two trains about to meet. At 
half-past seven we have crossed the marshes and rocks of the forest, 
and we float over the valley of La SoUe. We continue to approach 
the stJ inn-clouds. The lightning and thunder are nearer to ns. 
Itcncath we have the forest and ite dark landscape ; from the bottom, 
the isolated fragments of rock disi^rsed among the trees produce a 
singular effect, and resemble not a little some of the mountains in 
the moon. 

The storm drives upon us with a rapidity which we did not antici- 
[ittc ; in a few minutes wc shall be enveloped by it. There is oiify 
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me or two things to be done : either to rise high altove tlie storm- 1 
Is, ur to make a descent at ouce. The former is ijuitu imptisflible, ] 
» we are cruel enough to throw our noble companiou into the | 
IbresI, and >to lighten the car. I 

The Betend, — Whilst we hesitate, the boUoon enters npon the I 
'» of the miji, ami already hirge drops, which strike the aerostat 1 
«iUi a slight cracking sound, cause it to descend to tiie tops of the oak I 

The wind roars through the foliage, and the highest branthea 
%eiiil before the tempest. The balloon akims over the trees at the 
e of thirty-four feet i»er second, and the car is about to Ije precipi- 
>Ut«d on to the roofs of the houses at Fontainebleau, which appear l4) 
mmuch us with the strides of a giant. The tumult of a thousand I 
Tdioes breaks upon us. To accomplish a safe descent when surprised 1 
b^ vitid and storm, requires not only remarkable coolness and presence 
•f mind, but a sharp look-out, and a practical knowledge that can J 
ic(|uired by long experience, ] 

1 inay add, that when scientific observations are to he carried on in I 
AliftlluoD, perfect confidence must be reposed in the strength of the 
il machine, and in the knowledge of the aeronaut who directs its 
auvements ; and perhaps I may i>e allowed to btke this npjiortunity 
ftf Mating that I found the one in the Solferino balloon, and the other 
n the practical experience of M. Eugene Godard, who, in less time 
ttitn is retjuired to write these lines, caused the balloon to sail riglit 
over the town, and to fall with a grarafnl curve into the adjacent park, 
llie cracking of tlie brunches made its aware that we had touched 
tte tops of the trees, and that tlie car of the lialloon was making an 
tOtiutiM into the forest. But every moment we rebounded again into , 
flie air, springing some twelve yards at a time, and falling again npon 
the vood. The gigantic machine was sunn exhausted, liowever, and it 
Mopped like a being out of breath, upon the border of the avenue, i 
a we prepared to set our feet again upon the ground. 
We hoped to Iw able to kee]) the balloon inflated, by filling the ] 
r with large atones, and to continue our journey, as our noble 
■mpanion intended to return to Paris, But the storm buret upon us 
ith a torrent of rain, which continued until midnight, and trana- 
ued the streets of the town into a series of small rivers and lakes. 
f tlie aid of a numerous concourse of people, who ran to see iis 
»c«nd, we were enabled to secure our instrunienta, and to empty 
I boUtxiD of its gas. Night had scarcely come upon us when we 
re received lij- the hospitable family of the late M. Goldachinidt, 
f talented and laborious astronomer who was lost to science a 
ir beftrre. 



We touched grDiind at a quarter t»i eipht, Iiaving travelled here 
from Paris at the rat* of mi onliiiary railway train. We had vn- 
deDtly been drnwii towanls llie t«iupeat hy a species of attnictm 
The motioii of difltireiU /ones of air towards the point of luureal 
barometrical pressure is easily explained, and accounts for tli« genend ' 
behaviour of cyclones and t^mpesta. If, in!i1<.'nd of dosct'nding, we bad 
remained in the zone of the stonn, in spite of the thunder and li«lit- 
ning whiA began to surround ns, we ahonld have stayed our cooiw 
for a moment at Moret, luid then we slioidd have been carried hack t" 
Paris by th« storm it«elf, where we should liave arrived aHout im 
o'clock. To lie carried along tbu. the wings of thf liglitniog 

would he. doubtless, worthy of a i » of science, but it woqU 
W. pnideut to ascertain beforehand wiietlier the gaa mi^ht not be 
iiithii'nc^d hy the electric flasli, and m ]):'ucipitjitG us on to the plaiat 
below ; or whether Uio tempiwt would only curry along bodies already 
'Struck by the Ujjhtning. In l>olh cased the destiny of the ai^ronant . 
would bo the same. Itut perhaps tlie balloon might escape, on . 
acconut of the isolating material of wl ich it is made. Tlie ex[Kri- 
niejit would be a tine one to try, but mijjht result in most disagnwalila 
coiiseijueneea. 

The feelings of an aeronaut during a balloon ascent are ahunst 
impossible to describe. To the contentment of tindiu^ oneself fltiMtiiig 
high above the miiwries of munkinil. is nddi-il the ft.-elinfj of i\ sl.nuifie 
and absolute calmness, such as is never experienced upon the earth- 
I myself never felt any giddiness, but my companion. Count Branicti, 
was afl'ccted hy it from the momeut we left the earth until we had 
passed over Villeiieuve-Saint-Georges. Tliere appears, however, to be 
something imaginary about this; for the very time that the Count 
should have experienced giddiness — that is, when he consented to look 
down ujHin the earth — the feeling left him. If the aides of the cai 
had not rendered the thing quite impossible, our companion would 
certainly have allowed himself to be drawn down to the soil ot 
France. I may add that, without having experienced this disease of 
vision, I also felt a vague desire to throw myself out of the balloon. 
Though feeling convinced that it would he certain death, I was under 
the influence of a mild temptation to allow myself to fall, and my 
death became for the moment a matter of indifference to ma But, 
happily to those who travel in balloons, it is a species of temptation 
which there is no difficulty in resisting. Tliese sensations are, I hope, 
conliiiLHl to aerial navigation. 

A little drama, such as might interest the audience of a theatre, 
took place during our descent. In the middle of the tempest, our 
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lon&ut, casting a rapid glance at the forest, suddenly took out of I 
u bag an immense Spanish clasp-knife, which he attached to the ( 
ttwork by a steel chain. Wlmt did this mean ? Did he intend to I 
R-er tho ropes, and so cut short our descent ? Why was the knife \ 
tvught out ? Tiiis forms the serio-coinic ditioucment of the piece. 
i knife was destined, at precisely the proper moment, to cut the 1 
J which held together the coil of rope to which the anchor or 1 
tkpnel is attached. It is fastened to the ri^ng, in case it should , 
cape &om the hand at this critical period. Eugene Oodard is 
i itself personiHed, and is exceedingly clever in managing to 
e a safe descent. More than once he has actually been able to 
e the balloon to descend into a certftin field into which he has 
■Uod the peasantry who were on the look-out. This ascent which he 

1 with ine was his 904th ejccursion. The descent is, without ] 
iiobt, the moat dangerous moment of the expedition, but it ia 
a moment in which man feels some pride in his power over 
&e elements. 
Thus terminated ray first journey iu tlie air. 






CHAITEIt III. 

MT SSCtiSO VOTAGK. StH JTXE, 1867 — DESCKIITIOX (»F THE RA1 
COSUITIOSS IT SECUHlTr RKQL'IKD FOB AS Ai>SlAL VOT, 

Bkfork procewiinf* »-itli aii awoimt of tliU secoml juiirnwr 
atniosphere, il is iec|tiiiiilc to say a few wonla iiitnti tlw 
employed to iiiflnUi the IvtUoitii, ami oii the priiicijial prvcttuU'ius 
taken to ensure the ai-ninaut fmm dao^r duritif! an oBceiit, ami whilst^ 
he n>iiiain8 isolaUnl ill th* air. The novtl irupicAsioDs pmilaee<l tiy 
our firat expedition have cansed us to nejjiwt tlH-se lOBtenol details, 
which lia\'e. nevinthvlcss, suHicitint iru]>ortAnc« to duetrrve a njtid 
glance hi-re. 

Tlie itiftiitiuti f)f a Imllnoti is nsnally done with caTlnircttwi hydnigior 
gas, or stttH-l fum, the lucaii detu^ily of whii^h i^ alMUl oue-hiiir llmt a{ 
air. Althoii^'li mnoh heavier titan pure h3'drogeR, it is iiiiirli fjuier 
to mann^, and inHtead ni Ixuti^ iDanufacttired on the K{tut al ^ntl 
expense, like the latter, it is pmcua-d nt oiicv from eome Ksaouiettii 
in the town or from a (^ispijx.-. ^Vlivn an itscciil it to lie mnde from 
somt> scientific cstablisliuieut, tht? \ias may l<c got fmiD tbv nvigbbotU' 
iny pipes, and wu need only lake exactly tlie qnnnlity mpmilc tw ioflnte 
the ui'D^tjit. Sncli is the manner tn vliicli I managed tliv iitfUttnn 
at the garden of the Conservatoire. It is nnt only an expeiiiuTt^ 
a very laborious undertaking to charge a balloon with pare 
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^^^Eh naiuim>us carboys of sulpliuric or liydvocliloriu acid, 
^^^^Kiudiedwisiglits of iron, to produce a sntticiL'ut volume 
^^^^W gRB. A series of coimected vats or Imirels must be 
^^^^■Btt ftoid diluted with n'»ter, and the t^as cuoductud Into 
^^^HB<Jt J8 waslutd; it must alao be drieil by ^xissiQg it over 
^^^Hpad cooled by a stream of water. After all these pre- 
^^^^Kk cotului:t«d to the balloon by means of a long tiilie. 
^^^^Hlgen is of all •^cs that which {xrasesaGS endowmottc or 
^^^^Htaqwrtles in the hi^diest degree ; it penneat«a throii|;li all 
^^^^■nllBUiea, whether uf vegetable or animal nature, with 
^^^Hl a jet iif hydrogen ^iis which strikes perpendicularly 
^^^tht of paper, passes throngh it almost as easily as if there 
EnM obstacle present. The (quantity of any gas winch permeates 
ltoa;h an envelope, of whatsoever nature, is in inverse ratio to 
I «iD)ire unit of its density (specific gravity). Now, the density 
liydn^n is 14i times less than that of air; hence, aliout four 
iia more hydrogen passes through the memlirane of a lialloon into 
t lir. than air passes in to replace it. A constant loss thus goes 
I. wltich cannot Iw remedied, unless some recent experiments on 
i» point by M- Giffard, which appear likely to overcome the 
fficalty, should meet witli success. Tliis in another reason why 
AuPBtled bydj'ogen, or street gas, is preferable for inflating 

jlll oar works on jjliysics agree in telling us that care must be 
hf.n not to till the Iwlloon quite full, for, as atiriospberic pressure 
as we rise, the gas is dilated and would burst the envelope 
its expansive force. We have indeed here one of the most neces- 

^ precanlions that an aeronaut can take. Xot only is the balloon 
la entirely ftlled, but its lower part, called the appendage, or tail, 
uins cotisbintly open, so that as the balloon swells on rising, the 

htcd giw fimls easy access from this opeiung, 

A current of cold air, or the sliodow of a cloud, sometimes suffices 
bring alwut a condensation or shrinking in plat^e of a dilatation. 

hen this effect is very marked, a small quantity of gas also issues 
n tJie same opening. IT the balloon were entirely closed, it would 
BODstatitly liable to burst, even if it were only partially full of gas, 
we cannot ttll beforehauil how great a dilatation may occur during 
osix-nt, vilber from the diminution of atmospheric pressure, or by 
direct action of the solar raj-s. The dampness or drynesw of the 
Inay also have an effect uytoii the volume of the gas ; so that the 
Ve-itieutioned precaution is alwilutely peceBsan,-. Indwil, from 
hBTing obMiTcd it suflicipntly, ii well-known aei-onaut. .Mr. WVlls, 




Of loop gmw of ttmnf 
tagetber, aod oovend 
as paaaild& 
■■A ^ Ae ImBmm s ^Mlnai W a wades bonji, wbicfa, ia 
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mm fcMMiad to ■ iMdMatal WB«ifc» emit; or hoop. Dearly tvo rards 
vide, fnm vhirh mn nKpendM) dx or ei^t TT<pe^. t^miinating in. 
stir-ng iron h'Xik> ?pun finnlv into their tissoe Six or eight more 
rop-e? spnn into the wiekpr-wi.rk of the i-ar, and passing through the 
bottom of it. wht-re ther cross, rise to a little height above the 
borders of ihe car. and have their estrpmities provided with stout 
metallic hoops c ■irwfc'nding to tl.e hooks of the ropes suspended 
from the circle. When those hoops are passed over the hooks, the 
aeronauts can lake their places on the seats in the car, with their 
insirumenU. miips. prr'^isions. and ballast, and may abandon them- 
selves without fear to ilie ascensional force of the balloon and 
the currents of tlie atiuospherv. 

When tliere is no violent wind blowing at the surface of the earth, 
the most i^reeahle method is to ascend slowly and progressivelj- 
This is jiarticularly neoessar\- (though it has been rarely observed) in 
Bcientific expeditions, in order to allow the thermometer and hygrome- 
t<T time to give proper and reliable indications. Tliis result may be 
olitaiiicd by weighting,' the balloon exactly, so that at the surface of Uw 
ground, just Itefore starting, it has nearly the same weight as its own 
I'lluriie of air. Two men can then hold it down by ropes which are 
usually left hanging below the car, and when the order to " let go " his 
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ten giTen, a few pounds of ballast thrown oitt of the car suffice I 

) alloir the balloon to soar majestically upwards into the regions I 

fUie douds. I 

It usually rises in an oblique direction, under the combined in- ] 

BBiice of the vertical ascensional force aud the direction of the J 

riod. As soon as it mounts into a stratum of air having the same 1 

msity 08 itself, it ceases to ascend (unless more ballast be thrown I 

Bt). and follows a. horizontal course, tliat of tlie aerial current. ITie j 

lUoou proceeds with the wind, and is quite motionless as regards I 

le poiticles of air which envelope it. That is the reason we never I 

r imJy feel a current of air in the cai' of a balloon, even when 1 

ttveUing through the atmosphere at the speed of an express train. J 

As ft balloon rises in virtue of the difference of its own weight I 

•nil that of the volume of air which it displaces, we can calculate j 

tdbreluuid botb the weight it will carry up and the height to J 

vldch it will rench. I 

Mjr second scientific expedition took place on the 9th June, 1867. | 

It was tn l)e made in two stages : observations were to be "collected I 

jnnone fixed between 1,641) feet afld 2.625 feet of elevation, until. 1 

(I; and other observations were to be made the next morning j 

■t nimise, and prosecuted to the greatest heiglit which the aerostat I 

• oupable of ntt«ining. The weather was magnificent and highly I 
fcTourable to our projects. 

It might be thought that journeys in a balloon are all very similar, 
lud tliut Uie description of one ascent might do for a hundred others. 
But this is by no means the case. Each excursion has its own special 
dinrscteristica and ita peculii^ ijitereat. The state of the atmosphere 
ttw variable, that if we travelled several tiroes along the same aerial 
Wiite we should still meet with variety, aud a long series of careful 

flbservations would be necessary to compare the various pheno- J 

observe^.!, in order to render them of some use to science in 1 

ttnre years. 1 

In this ascent, as in the first, I was accompanied by two persons. J 

IL Eiigjriic Godard bad the care of the bolloou, aud the other seat 1 

I offered lo M. de >rontigny, who was not to accompany us the_ ] 

tt day in tlie liigh ascent I had projected. 1 

"We started at oh, 57m. and rose obliquely in a S.S.W. direction. I 

tosing over the Palace of the Exposition and the Artesian well at J 
rcnelle. As we crossed above the plain of the Champ de Mars, a 

«] of bells saluted us ; it was rung by M. Bollee, the clever manu- | 

ctnrcr of the wild bells, who little thought that we should descend 1 
art day close to bis brother's bell-foundry at Orleans I At six 
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Irer the Ch&teau Vn,yi, remaining for some minutes at the e 

light elevation, and enjoyed the pleasing spectacle presented to u 

iDups of family parties dispersed over the country, or dining on 1 

peeo sward in the shade of some noble tree. We tlieu rose to abc 

1^00 feot Ijy thniwing out a little ballast. 

I Iiavp jiisl saiil thai we. allowed the balloon to descend to withid 
, short distance of the ground. Sly readers will perhaps imagim 
fat this was done by a ptiU at the valve-rope and allowing e 
} «9cn|)t^ liy no means ! gas is far too precious to tlie aerouaut to b 
iQfnlly wasted, and we should want all we had the next day. The 
Kt is, a balloon descends of its own accord as soon as it has reached 
he point to which its ascensional force at first carries it Although 
it is composed of two envelopes of silk stuff, it is not completely 
mpermeable, and, l>esides this, its lower part or neck remains cou- 
Kaiitly open above our heads. When the st)Iar warmth causes the i 

ks to dilate, some of it escapes from below, Again, when the 1 

iDiusphere cools in the evening, the aerostat shrinks somewhat, and>l 
(cciipying a smaller volume, Ijecomes a little heavier than before. Ifef 
tbererore descends naturally towards the earth. A clever aemnautfl 
lately touches the valve-rope — except indeed to open this valvell 

completely when he descends for good; he must be able to keep the! 
Wloon at one given height by means of a judicious management of j 
fciB ballast ; a siuglo handful of ballast quietly let out causes a con- , 
aderable rise. 

fiising again into the air — coming over the forest of Seriart, on the| 
Mainville side — we once more get a glimpse of Paris in the north- 
; and the city appears covered by an immense cloud of dust 
■■hich ia whitened by the rays of the sun. This vast accumulation 

f dnst is doubtless to be attributed to the stir created by the feet of 

be many persona who have come to visit the National Exposition, 
without cjuntirig that which is raised by horfies and carriages, 
lerertheless, from this position we distinguish certain towers like 
B niiuiy masts, those of Notre Dame, the Sainte-Chapelle, the Pan- 
ieon, the Invalides, and the Arc de Triomphe. What a difference 
•tween this dusty atmosphere and the pure air we are breathing 
Irer the green fields and the forest trees ! 

When over the heather, we hear the mouniful call of the quails. J 
be aierial ekiff pursues its horizontal course between the Orleans and 1 
u Lfuntt lines of railway. We must be approaching a village, for J 
md shouts reach our ears. It is Tigeiy, and we are passing out of J 
le Seine-et-Oise into the department of Seine-et-Mame. Corbeil f 
1 from U8 on the right. 



140 TRA VELS IN THE AIR. 

Butterflies hover round the car of the balloon. Until to-day I 
imagined that those little things passed their short existence among 
the flowers of the fields, and that they never rose to any great height 
in the air. But in fact they rise higher than any of the birds of our 
forests, and soar to many thousands of yards above the ground, as we 
were able to convince ourselves a little lat^r. Another thing strikes 
us : they do not appear to be frightened by the balloon as birds are. 
How is this ? It may be that great weakness has nothing to fear from 
great strength ; and perhaps the eyes of these insects do not see 
things as the eyes of birds see them.^ . . . Thus, at every moment, a 
thousand unexpected problems present themselves on an aerial voyage 
of discovery. 

At twenty minutes past seven a slight fog spread itself over the 
country; the same observation was made, but an hour earlier, on 
our last voyage. 

A train passes beneath us, running towards Lieusaint, and the 
harsh whistle of the locomotive strikes our ears. What a dust and 
what an infernal noise they make, and, after all, how slowly they go in 
comparison w^th the rapidity of our smooth and silent course through 
the pure air ! 

Some small parachutes which we throw out from time to time 
fall towards the ground with a spiral motion. 

The Seine stretches over the country like a silver serpent more or 
less coiled up. From our balloon w^e could make a splendid survey 
of the district beneath us. The view, as we cross the river and follow 
the route from Pringy to Chailly, is one marvellous panorama, whilst 
the odour of the green woods rises up to us and forms the sweetest 
of perfumes. 

As the sun sank below the western mist, the heavens around us 
were lit up by a warmer tint, and the entire plane was tinted by its 
oblique red rays. We heard the watchdogs of the peasants bark, 
and sometimes we saw hundreds of persons nmning together under 
the balloon, thinking it was about to descend into their fields. By 
consulting the map of the country we found that we were travelling 
towards Nemours ; but we could not have reached it at that height, 
for we had not enough ballast left to enable us to pass over the forest 

' May the fact not be explained by assuming that butterflies are carried up into 
these higher regions by currents of nir which they cannot resist, but which are not 
strong enough to take effect on birds ? It is nevertheless astonishing what a powerful 
current of air a common house-fly on a window-pane can resist— T. L. P., Tranuh 
laim, [I never saw a butterfly, or any winged io«ect, at any elevation, and the few 
insects I saw were doubtless taken up by the b^oon. — Ed.] 
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|iiiitiUiK-l)Wu. As my evening observatioim were all inatio, we 
1 1 kit on dei«cendiug near to a charniiug little village — exceuiiingly 
ill us seen from the sky — wliitrh lay snugly, like a young deer, ou 
liinlera of the forest. Tliis village was about a mile and a quarter 
if fore us. The swittei-ed population of the district, noticing that 
' I IliUood was about to descend, imagined that we were making for 
L'lmlty. and the inlutliitauts of this place had already run out to meet 
ns; Imt we passed iiuickly over them. Soon, however, all the 
pfiirttrimiH disiiereed over the country ran together in a consideral.ile 
inwil underneath us. Tfie sky was deliciously pure, and the air 
al tlie surfitce of the earth absolutely calm. Slowly and gradually we 
(loiit lowanb the ground. Pries of " Come down, come down I we 
«iU lake you back to Barbisou . . . dinner is waiting for yon," assail 
ts on all sides. We throw a rope, and some three hundred people 
nwki- n niah to seize it; a few broken noses do not appear to check 
tbo eiilhusiasm at nil. In an instant the rope is seized by fifty stout 
kiiids, and M. Godard then shouts to them to move along tlie road 
and not to injure the ci'ops. The recommendation is carried out 
uuauimously ; the road is gained, and we are towed at 600 feel from 
the i,Tonnd to the entrance of the village of Barbison, long celebrated 
Kstbe resort of artiste and huntsmen. On this occasion, indeed, the 
w« de chaitse sounded by the men who walked on before echoed 
"ildly through the forest shades. 

We descend with truly royal gravity— how different from our first 
dBt^nl ! The ladies who were enjoying village life at Barbison 
«'fri: veiy anxious to test their feelings in a balloon. We all know 
' w Anxious the daughters of Eve are to experience any new sensa- 
Uodard took some of them up in the captive balloon to a 
.-111 of some 500 feet, whilst 1 placed my instruments in their cases 
Liiil made acquaintance with some of the distinguished artists who 
onie here to atiuly Nature, 

Tlie car of the lialloon was safely placed at the side of the road 
nd loaded with heavy stones. Two men mounted guard near the 
alloon all tiiglit, and I assured them that if they smoked near it. 
fiey wouhi pn)bnli]y inflame its vast volume of gas, and that it would 
estroy »tll the country around ; also, that if they touched the envelope 
nd made the smallest hole in it. the gas would issue from it in 
'rrents. suffocating and poisoning the whole neighlmnrhood, and 
.ti:ibly bLw the adjacent villages in less than ten minutes 1 I need 
civ add that the balloon was well guarded. Numliers came frooi 
■■:-rv quarter of the place, and during the whole of the evening, to 
BmcE the aenal pilgrim as it stood majestically gently oscillating 
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MOESIHG ASCKST — TIIE BLUE SKY — THE RE3PIBABLB ATMOSPHEBR 



A TfiiBD part of our esifltence is passed in sleep : eight hours a 
'|\, on the average, including the time occupied in preparing for 
■'Ii, i>r in rising. If we observe, moreover, that the first fifteen 

■ -Tx of our life, or thereabouts, are gone before our intellectual 

■ nilica are sufBciently developed, we find that a man who thinks 
lias lived sixty years because he happens to have arrived at 
I age, has in reality only enjoyed life for thirty years. Again, 
■■ve subtract from these thirty years the time necessarily lost 
' itiiig and drinking, and time wasted or spent unprofitably, we 

"till that the longest existence on this earth, however well occupied, 

tuite insignificant when compared with the time wliich is 
tpd for tlie development of scientific research. 
faitst muniiog slumUir retains us on our soft couches, Nature 
DpliithM mar\els upon tlie earth. 
ir balloon remained all night, inflated and ready to start, ou 
Diinfine)) of ttke forest of Fontainebleau. Next morning, at 
' il; of day, we sallied out to take possession of it again, and 
[-turn into the regions of the air. I busied myself with the 
preparations for the observations thut were alxjut to be 



, and took my scat i 



the ( 



, Godard liaviiig placed liimmelf 
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opposite and taken the management of the Imlloon; whilst our 
other companion took leave of us. 

It is the 10th June, 18G7. Time : sunrise. Tlie air remarkably 
])ure, and the country around scented with the damp i»erfaiiie of 
the fields and the woods. 

We quit the ground at live minutes to four o'clock, and rise ver)' 
slowly on account of the dew dejKisited during the night upn 
the surface of the balloon and adding to its weight Some 
jjeasantry, going early -to work, stay to see us start, and stand in 
a circle round the balloon, gazing at us with astonishmeut as 
we ascend. 

We see the sun rise majestically above the misty horizon, but 
the silence of the morning surprises me. I was accustomed to 
believe that, at such a moment, birds sing and iusects buzz, and 
all living beings duly recognize the advent of day. This morning, 
however, though the sky is wonderfully clear, the rays of the 
morning sun cause no such effect, and seem to be received by 
Nature with a kind of indifference. 

The l)alloon, on leaving, passes over the little village whilst we 
are scarcely 330 feet above the soil ; the dogs of the village either 
see us or scent us, for they bark furiously, whilst turkeys, ducks, 
and cocks crow ofti3n ; our ai)pearance in the sky frightens them ; 
numbers of large black crows fly off with plaintive cawing as we 
approach. 

The wide fields appear covered with water, but it is merely 
the white fog which lies upon them ; from a distance they resemble 
v<ast lakes. W^hen we pass directly over these layers of fog, they 
ai)pear formed of so much swan s down. 

The direction of the cuiTcnt which carries us away to-day is 
precisely at right angles to that by which we arrived in this district 
yesterday. We are travelling towanls the south-west. This is 
the lower current. A little higher it becomes south-south-west, 
and, higher still, it will carry us directly south. In descending 
we shall pass again into the S.S.W. and S.W. currents, so that 
our coui-se, traced horizontally over the ground, will rei)resent the 
figure of a very elongated S. 

At the surface of the earth an absolute calm has reigned since 
sunset; but the higher we rise in the air the more rapid the 
current becomes. The contrary generally holds good during the 
day, especially just l>efore and after noon. 

Our morning ascent is enlivened by the song of the lark. We 
pass over a hill of reddish-coloured rocks, which, seen from a 
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distance, has tlie ap])earance of l)eing covered with autumnal leaves. 
A very light, wide-spread fog exists beueath.us. Our height is 
now 2,411 feet. The sky is quite clear, but a zone of givy vapour 
lines the horizon, and rises to a height of 394 feet; we are just 
rising out of it. 

The humidity of the air was very great when we left; it was 
indicated by 93 in a very accurate Saussure*s hygrometer. It 
nevertheless increases us we rise, until a height of 492 feet is 
reached, at which point the hygrometer stands at 98. As we rise 
above this, the humidity diminijjies. At 919 feet it is indicated 
again by 93, as upon the ground ; at 984 feet it is 92 ; at 2,461 feet 
we note 86 ; at 3,009 feet, the hygrometer stands at (So ; and at 
3,832 feet at 64. So that the atmos])here evidently becomes gradually 
drier the higher we rise. 

Some little white butterHies fluttered round the balloon when 
we were about 3,281 ftet above the earth. We rose to a height 
of 4,101 feet; our thermometer was then 7°*2 Fahrenheit lower 
than at the surface of the soil when we started; the hygrometer 
stood at 62, and our timepiece marked 4h. o'nw. 

A singular phenomenon is observed with regard to the shadow 
of the balloon. We saw it yesterday evening travelling over the 
fields, and it was hlach, circular, and surrounded by a slight 
penumbra and an extensive aureola. It is now vjhite. It appears 
like a vast luminous patch covering several acres of ground; it is 
much larger than the little town of Milly. This a])pears to me 
80 surprising that I ])ass at least half an hour in observing it, 
in order to convince myself that it is always opposite the sun, and 
that it travels along with us. The surface on which it falls, whether 
forest or field, appears more luminous than the rest of the countiy. 
Can it be possible that the balloon produces the effect of an immense 
glass lens? 

This phenomenon was observed till a quarter-past seven, when it 
ceased to be visible. At half-past seven the shadoio was black, 
and had an aureola or halo round it. A ))erson placed in this 
Aadow might have attributed it to the eflect^ of a curious kind, 
and it may be imagined, from the preceding obsenation, that 
shortly before the eclipse would have been a luminous one; but 
attentive inspection of the phenomenon shows it to be what is 
called an anOulion} 



are not exactly rare phenomena upon the surface of the earth, but they 
are not often seen to great perfection. According to Fraunhofer and Kiinitz 
(HilwrolL dia|K xix) they are caused by diffraction. Mr. J. S. Tute, i^'hen in a boat 

L 
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At a quarter-past five we pass over Gollainville, leaving Malesherbes 
on the left We are entering the Loiret, and our flight appeals 
to be directed towards Pithiviers. We are now 4,921 feet high, 
and, nevertheless, the most minute details of the vast tract of 
country beneath us are easily distinguished. The Orleans forest is 
prominent in the south-west, and beyond it the town of Orleans 
itself can be perceived ; but it requires a good glass to recognize the 
towers and the two white bridges. 

The limit of our horizon extends to a considerable distance 
beyond this. We now endeavgur to ascertain how long sound 
would take to reach us from the earth's surface, but our efforts are 
in vain; our most powerful notes cannot arrive at the ground 
from such a height, and no sound returns to us. 

We hear, nevertheless, the whistle of a distant locomotive; and, 
more than this, the barking of dogs in the village of Coudray, and 
the guttural cackling of fowls, are distinguished with tolerable ease. 

The roads and lanes spread over the ground are now reduced 
to mere thin strings, and the whole country is dotted over with 
liliputian villages which we might count by hundreds. At half-past 
five we were over Boissy-le-Brouard, at a height of some 5,742 
feet. Butterflies again hover round us. Wliat can they be doing 
at such a height ? Did the balloon carry them up with it ? How- 
ever this may be, they fly about as if they were in their natural 
atmosphere. 

The exact height of the balloou, determined by means of two 
barometers, — namely, a mercurial by Fortin and an aneroid, — is 
5,906 feet. 

The green wooded valley which extends from the west of Pithivieis 
to Malesherbes appeared to us something like a river, and Pithiviers 
itself like a spotted dice. This winding valley is nevertheless froiB 
1.969 to 2,297 feet wide. 



at sea, whilst the sun shone, noticed a peculiar brightness round his shadow on the 
water. The same effect has been seen, less perfectly, in strong moonlight, when the 
shadow of an object is thrown upon fijsiss covered with hoar-frost. Similar efifecto 
are sometimes observed when shadows fall on the slopes of mountains, or over 
wheat fields, and have been witnessed, likewise, by Scoresby, in the Arctic regions. 
When the sun is near the horizon, and the shadow of an object falls on a sorftoe 
covered with dew, an aureola is observed around this shadow. In some oues 
coloured bands are seen ; it is when the rays of light pass through two systemf of 
vesicules. The curious phenomena of the diffiuction of light were diaooTered 
in 1663, by Grimaldi, of Bologna. They are expkined in works on natmtl 
philosophy, and the phenomenon is alluded to again by the anther in a sobieqiMal 
cibapter.— T. L. P. 
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H[frniii La Bcauce we pass on to G^tinais. The ascensional fotoe 
Hftbe balloon caii be still incrensed. The barking of Jogs becomea 
^Bch famt«r ; it ia heard, ns in a dream, and for the last time. The 
^Kr heat is felt with more intensity on our faces, for the cold 
^■Maes at our feet in the car, and not the slightest breath of air 
^Bes lo moderate the etTects of the sun's bright rays. We pass 
^■lu tlie eastern limit of ihe Orleans forest, at Vrigny-aux-Boia, 
^b «t ftn elevation of 7,l>j4 feet. We see the whole extent of 
w forest, and even as far as the Luxembonig Gardens in Paris, 
the avenues of which, craeaing each other at various angles, are 
t|tiite ilistiact. It ia now six o'clock, and our nerial akifT still 
nils upwards ; at twenty minutes past six we are 8,858 feet 
liit;h, and at half-puat six we are no less than 9,S43 feet above 
(Inearth. 

fe may be said to have soared higher than the suuunit of Mount 
mpus, that ancient and solemn mythological mountain of Tliessalia, 
Eb, iwaxirding to the most recent barometrical measurements, made 
iw tnAnner we have described above, is only 9,534 feet high, and 
I Dot touch the sky as the contemporaries of Homer fondly 
^oed. The gas bottle to which we are suspended in the air. 
I at thirty-eight minutes past six to 10,827 feet, measured 
^eDdicularlr, above the river Loire. 
!te the most magical panorama which fantastic dreams could 
) presents ifewlf to our contemplation. The centnil district of 
» apieads itself out beneath us as an unlimited plane, as rich 
totour aa varied in tint, and which I can only compare once 
n to a magnificently-painted get^raphicul map. The space 
ml 08 is of the most perfect transjwrency. In the midst of 
I blue heavens I rise from my seat, and leaning my arms 
I the edge of the car, I glance downwards into the immense 

own below, at 10,000 and odd feet beneath me, exist the 
radiations of life and activity; plants, animals, and men 
breatliing in the lower strata of this vast aerial ocean, whilst 
I above animation is already on the decline. Here we may 
emplate Nature, but we repose no longer on her bosom. Absolule 
w mgna supreme in all its sad majesty. Our voicea have no 

k. We are surrounded by a vast desert 

be ailence which reigns in these high regions of the air is so 

«s8ive that we cannot help aaking ourselves if we arc still alive, 

deatli Hoes not reign here ; we are impressed only by absence of 

We appear to apjwrtain no longer to the world down below. 

L 2 
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Till! VBst seeut! luuanls wliicli we are »UHit to 
uliiiirable it is* 

\Miat tranquillity, and what tKaauita \ Wlio ooald 
iu w> deliglitful a rvsidence oiao can live ignofant 
deprived of tliese splendours, creatiuf; -war and aiiae apoo 
^loriuus boBoui of beauty and of love! 

The alisolute silence of which we have jnst spukeii is truly ii 
iHuiiiig; it ia the prelude of that which reigns in the iikterjiLuieU 
■iwue in the midst of which worlds revolv& The aky bei« lio* a ti 
which we never saw before. Above ua it appears of a datl: gn?i 
Hue; its ti-aiisparent and unfathomable colour grmdaally fwtes; 
45° it iu tizure, at Ih" pale azuie, and on a level with our bona 
ni>arly white. Here the vault ul' heaven reposes od a ciiclr uf wli 
ilelined clouds. 

I shall teach nothing to niv readers by u^onmog them 111 
the blue celestial vault has no real existence. The wr iv^Mibs ti 
bhie ruys of the solar spectrum fmin every side. The white 1^ 
of the sun oontaiiiH every colour, and the air allowa all tint* Ui pa 
thruu^'h it except the blue, which it appears to choose 
and to n.>llect in every directioa This causes us to supiHiw 
the atmosphere is blue. But the air lias no such colour, sud 
tint in question is merely owing to the reflection of tight S 
the iiir wt'n> liluc in rpnlity, distnnt uimuitains covered with snc 
wiiulii. iw Saussiin* once remarked, ivrlaiiity appear blue; but U 
is tiul I'liiiiiil III 1io tlif case. The air is colourles.'t. but it ia i 
iilxtiiliitely ti'uiis|iar('iit. sinre it ivtains and icilucts the blue rays 
w.liir li^'iii. 

I'liiiiviary s].iii'i' is ulisohiti'ly bhu'k. Tlie higher we 
thi'i cxtrniiil .■iiHKv, tlie ihiiiiitT is tlie layer of atniiispliere whM 
m-|iiirat<-s u.s IVom it, aihl tlic ilaikcr the sky appears. At a height 
ll,Si:! I'l'i't we jiavii pushed thri'ii.uli iiiiiiv than one-third of the atlOOr 
splifiv, lis tar ;is ir\hjUi is I'lmcenieil. It is thcret'ure not surpnaiii( 
that the uir ;ibi>ve ii^ slmultl :i|i]>ejir »i> diirk, and that this »faadi 
sliDiiM t!niihiiilly ileiTe.ise tnwiini." mir horizon. The derreaae ef 
iiiiiisturc iulils its elVei't also in iliiiiiiusliin.L: the intensity of the fabW 
tiiil itli.ive. 

,\t this liciiihl wi' si'i- tlie blue colimr of tile air beneath us sa a 
faint veil. As we ruse llie ilryues-; of the air has increased. At tli^ 
hi^'liest (Hiitit of uur cinirse tlie liy^;r<imetLT marked only 25. The 
tliei'iinmietor snsiieiiiled in the .sun's rays marked 73''4 Fahr,. whilst 
tliaL in the ciir was at W-\. A little later, during the descent, these 
two instruments inrlioate<l "' and T^(\'' respectively. For a long period 
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Vre experienced a diGTereace of 27* Fahr. between the tem- 
<ftt our heads and that at our feet. 

f tlie results of this excursion was to Cflitvince me that the 
KIT of the sky is principally attributable to the presence of 
Vnpour in the air; and at au elevation of 9,843 feet this 
I has diminished Bome three-quarters of its mean amount as 
[ on the surface of the ground, 
t espect to feel unwell on this excursion, and I can scarcely 
it waj3 that at a quarter to seven I felt a peculiar internal 
Kmipanied by a sensation of drowsiness. I breathed with 
Bculty, 1 had a singing in the oara, and for the space of lialf 
I was troubled with palpitation of the heart. A dry feeling 
iroat, and the buzzing and singing sounds in the ears, may 
be attributed to the rapidly increasing dryness of the atmo- 
I drank a glass of water, which did me uiuch good. In 
g the bottle which contained it, the cork flew out with a report 
td been champagne. This phenomenon is at once accounted 
BGoUecting that we had at least oue-third less air above us 
■ the surface of the earth, and that tlie atmospheric pressui'e 
) reduced to two-thirds of what it was when we corked the 
tfnre etarting. 

icarefu] not to say anythii^g to M. Godard as to my feelings, 
txious to rise as high as we possibly could. Unfortunately, 
taut himself experienced a sudden feeling of sickness about 
At this moment we noticed that sounds made tii tlie car 
illoon were echoed back from the vast envelope of the aerostat, 
% I have already said, is open at its lower extremity, and came 
s tbey would in a large empty concert-room. 1 then shouted 
r as loud as possible, and though the sound was not returned 
came back to us with a sharp ironical accent from 
lope of the balloon itself. 

lal height might we have been at this moment ? To this 
1 1 can funiish no precise reply, for having moved a plank in 
I the balloon, in order to write more at my ease, I unfor- 
f broke the tube of the mercurial barometer, the liquid metal 
I glided away into space beneath us. As for the aneroid, it 
tdy gone to the extremity of its course, and could supply no 
H^ information. 

dloon was isolated, as it were, in a vacuum ; lieneatli us 
I an immense abyss, above the infinite expanse of sky. The 
1 less bright, pi-obably on account of the abaeuee of any 
r tui&ces around us. Uur aerostat revolves, from time to 
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Utne, ttound iu kxu. uid tbe son H a ome tl mea Men oo a 
of u. MmetiiDe* on tbe other. «MKtiiiKa before b$, ami tttt 
%^axi behinil lu, tltoo^ uar eomw tladf U invmriaUe. Vbfo >t 
vtond op ia tbe ear to endcsTDBr to recognixe uir ^vm nbji 
oa iha MTth'i mrfane, we fiad oonciuaallr tlut we ate hmiin!! 
ve nul along. 

As our instntnentA ui Innger tell oa tmw bisli we «ee. K',mA 
tfainka it time to open ibe valve to deMre&d a bttle. !Ie ocmfessid 
to in« aftvnranl« tbat id thti wbule of his 905 ascsots he nerer brion 
rose to flucb a h«-tght as thv. Alu ! the man who was modest enooglL, 
to call himwlf vay eoachnuD, and whom I liked better to samuK 
ror &«rul automaton, coold no lonjcer obe^ my orders ; his pctfidiott 
haitH already gra<iped the raive-rope ! 

At this moment we distincllv heard the shrill whistle of a low 
motiva Wo had just passed over the river ijaire. at CfaateausnE 
and WG sou^bt in ™n for the railway whence the whistle ptoceeJni 
The origin of the Bound was in reality .only forty-nine feet aboi-eu: 
the (^, na it issued from the balloon, whistled like eteam. 

We went ohli;;«I to open tho valvv several times, and to illdv 
morv than 304 cubic feet of gas to iKcape before the aneroid banmeteii 
which had cen-^d to t«cord any pressure, showed Irr a slight tootna 
of the index that we had really begun to desot:nd in earnest. 'ViliHi 
the balloon ia at its maximum of dilatation, as oun; n-as at tbst 
iiiimii'tit, to let out gas is equivalent to throwing out a siniilar we^bt 
nf ballast, so that, instead of descending immediately, we at fint 
roae a little hipher. 

After havin;; lo^t the rntisitleralik' volinnc nf f^is jiutf mentioned. 
we sank down trom the unknown height to which we had soared, and 
when we arrived at 10,827 feet elevation the index of the aneroid 
(which for the last quarter of an hour had lieen at the extreme point 
of its course) began to move back again; its movement was rapid 
enough to be followed by the naked eye. We sank very swiftly 
indeed, until we were only 5,249 fet't above the earth, and the balloon 
Wii3 again in a state of equilibrium. 

The Loire, which we passed over five minutes ago, looks like a thin 
ribbon ; we distinguish the bottom, with its streaks of sand which 
mark its course and its overflow along the banks. Its aspect is that 
of brown inaHile. 

The geometrical figui-e taken by the earth's surface, as viewed from 
8iich a great elevation, is somewhat paradoxicaL The earth being a 
spherical globe, it might be thought that on rising high above the 
surface we should see something of this spherical shape. But the 
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expericiiced in reality. As we mount higher the surface 
earth, instead of this, actually fialtens out, and aeema ta 
holloio underneath ua, so that we feel that we are sailing, as it 
'between two concave glasses, the sky and the earth, which apem 
Idered together at our horizon, and the concavity of which 19 
insidernhle ixilh above and below ub. 

unexpected effect can be explained by the laws of perspective, 
sKtne manner tbat we account for the apparent sinking of 
from the Kenitli to (he horizon. 

descended almost in a straight line over Tigy, and now we ar-^ 

over La Sokif,'ne, at i> height of about 5,249 feet. We havo 

ined at thia elevation since six miimtes to seven o'clock. Instead 

itjnaing our course to the south, we have taken a sonth-aouth- 

idirection. I cannot help admiring the scene below ; neitlier the 

Been from the highest cliHs, nor the grandest views in Swilzer- 

'are comparable to thia inagniflcent plain beneath us. (Certain 

'era at Chiteaunenf saw our aerostat about the size of a man's 

(i. The most powerful glasses did not enable them to distinguish 

network on the ropeii.) 

■ ath-like silence still prevails. We are slowly descending. The 
:ing in my ears recnramences, and is more intense and disagree- 
tliaii Iwfore, It is really quite troubie.fome, but gradually siit>- 
about ten minutes (Half an hour after landing, a fit of 
lit gaping came on ; the air seemed to enter gradually, and by 
lilt^nt pufi'a, into the inner portion of the ears.) 
le small parachutes which we tlirow out indicate that the 
nta are variable underneath us. The immense plain of La 
;ne spreads ilaelf out below, dotted with numcroua ponds of 



I we have decided to come down, we pull the valve-rope again, 

[ having sailed for some time at a height of about 5,249 feet. 

wxtra loss of ga."! lirings us down to 3,281 feet, and then Ui 1,969 

t which height the balloon is again in equitihriura, and we ron- 

pto sail along. It ia much more prudent to descend gradually 

8 manner than t" allow a large escape of gas to take place all 

t. and to sink with dangerous rapidity ; moreover, it allows us 

i our landing-place. 

B Uiermoraeters gradually rise, and the hygrometers again indicate 

\ dampness in the air; the weather has remained fine, and 

lODg of the birds is now heard anew. We are only 1,640 feet 

k the ground- We feel as though we had landed ; and whatever 

Bbe the degree of excitement or scientific intere«l that Httaches 




ths gml <»k-tn« «f IbmaaUm. vkicfc ae Mow* twmtT'mH (nl 

in drcvmlcnBai ; tk bria ur «iis:ii>g jCulj abpr« ibe fidid«: «• 
have to <tar left tba unpeml doiauii td L« GnUairr. «imI pnfuc 
Cor iBftflbig. 

Al Uw moatent mmiw diQdmi who m leadii^ tlw ledca niii 
BortdiitieMng cne«,UMl nub mr with &i^L The^ faoc oa Ifam 
poor utianb befioce them, and cadrarow to |^ as 114^7 ■■ po 
out of our wajr. lor the faaSooa it tfainnding nUtqadv, and itt nbbea 
Oi^, waving h a l a rti eal l y at tmth nde of il; ■pp"*' ^^^ loBg "n 
t«nuclefi ' It is some fottnidaUe being onuin^ from the douls— H'l 
tlie K-nl himself- 

VortauMtelr, the Rmt tnajaritr of the TiUagm were not of tin 
m[«ntitions chuacter, and knew that the monsier in question «■! 
only B balloon. \V« UndMl Hfely in a fieU at Voaum, in the caaloB 
of Lamuth»-Bra>-TMi CLotr-rt-Cherl, at a qoatler to aeren o'clock. Tin 
(lisUoce travellM in unr journey of resterdair attd that of this tnonung 
amonalA in all to 120 miles, which haa been aommplished in sii 
lioiiri iiri'i Iwnly riiiinii«?*, durint: ihe whole nf whii-ii lime we never 
felt ourselves in motion ftt all. 

The mean velocity of the balloon may be stated, therefoie, to han 
b<'en twenty-three feet per second. In our first journey tbb 
velocity was somewhat greater, having been about twenty-sii feet, 
anil as much as thirty-three feet per second as we approached 
the storm. 

Soon after our descent a south-west breeze sprung up, and increaaed 
with intensity till twelve o'clock. Our balloon would have enabled 
us to remain much longer in the air, and, had we continued to move in 
the same zone and with the same velocity, we shoiUd have arrived at 
Bordeaux liefore .sunset ; but the object of this excursion was to make 
obsiTviitions at a great altitude. 

I htive been requested, in some letters addressed to me regarding 
my remarks in the Siecfr, to define accurately the law which appears 
to regulate the distribution of moisture in the air as we »scend. The 
figures above given only relate to its gradual decrease on the' day in 
question, and many more obsen'ations are required in order to reply 
to such quoriPA Neveriheless, T may state here that a careful invest)- 
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A VOYAUE IX TWO rilAGE3— EVKNISG : ST. CLOUD. VERSAILLES, DUKU! 
SIOHT: VEMNKrlL, LAIGLE, UESCEXT ISTO THE RIVEK OHSE, 

], 

Tbk ascent on Tuesday, 18th June, was in a westerJj direction from 
tha very niument of our dej»artiin^ lu the evening ascent I was 
Booompunit^l liy Biinm de Rochetaill(;e nud M. Eugene Godard ; in the 
night uscent, liy M. tioilftni utdy, 

Thtiii^h tile Am tie I'Etnile may he considered the f,'rande3t and 
most imi>osin^ eutntuce inUi I'aris, the western end of tlie capital is 
decidedly the most miif^nificeut for leaving it in a. bidlixm. We get 
dear of the town at once, and plunge into a regiun of silence in the 
first minute of our excursion. We have scarcely said adieu tn our 
Mends wlieii we find onraelves over the green coquettish garden nC 
the lloia de Boulogne, with its brilliant ponds of water, and here and 
there a little white sail like the wijig of a swan, whilst the narrow 
goldeo-colonred jiatlis wind alxiut the great park in elegant and 
({laceful cnntsa. Tlie woods of the various plantations, varying 
in shade, present the aspect of so many d«licat«ly cut etnemlds, 
darker or more transparent, according to the inclination of the 
ntmieniUB facets. Man alune lias not prodnced this work tpf art; 
Xatnre hw also l.iken Iht part in it, iind aninmtpd the whnlL' «cene, 
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hallfWH Nien op«?ii at ihfl neck, as we have beforo ( 
iiievitahly linvc been bunt at an great an elevnlioa Afler havim 
folded it careluUy and placed it in a w9(5*ou, we found our way, i 
on this man'eUoiia tissue wKirh hml rarried as ap la ■ l 
10.000 feet, to the railway station of lamfith^-Boarnin. 



'^ 





VO¥AOE IS TWO SIAGES— EVEXISU : ST. LLOHD. VERSAILLES, DItEl'X. 
MGUT; VKKXEl'IL. LAIGLE, DESCEXT INTO THE UIVEB ORNE. 

I. 
UE aacciit on Tuesiky, I81I1 June, wa« in a westerly direction tnna 
s very mouient of our ilejinrLiire. In the evening ascent I was 
»iiij)anied l>y IJarou Ac KoclietailltJe aiid M. Eugene Godard ; in the 
gilt ascont, liy M. tSoiliini only. 
Tliouyh the Arc de I'Etoile may be considered the grandest and 
Bst impostujE eutnuice into Piiris, the western end of tlie cajjital is 
cidedly the tnost mngnificent for leaving it in a lialloon. V,'e get 
Kir of the towii at once, and [jUinge into a region of silence in tlia 
*t mintile of our excurBion. VV'e have scarcely said adieu In our 
[«iid3 when we find oiirwlves ov(?r the preen cofinettish garden ot- 
j Eoin de Boulogne, with its liriUiant ponds of water, and here and 
jfe a little whita sail like the wing of a swan, whilst the narrow 
llden-coloured patlis wind alfliit the great park in elegant and 
Bceful curves. Tlie wooils of the various plantations, varying 
shade, present the fis[iec!t of so many deliaitoly cut emeialds, 
'ker or more tratisi»irpjit, according to the inclination of the 
Dierous facvt^s. Man alone has nut proiliiced this work of art; 
Btnn- hiu nUo tak<>n Ikt part in it. anri nnimnt*-d the whole scone. 
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Tlie t:n*».*ii uvonuj-s have pas^^e*! away. anJ cow the celebrated paii 
of iln' rh'itoiiu *hf lii Mut-ti^ ftpjit-ars l«rn«t:h u*. Here it was 

■ 

that, nil lilt- lilst Oct.vlifi-. 17s:V at hilf-prjks: one in the afternoon, 
t/ic first iif'r'uil V'*it*9*f»: wa> liv-itiui'lisheii Here it was tliat xdul 
first ilin'il tu alMii<lt>ii him^K-If t<j the unknown icgioos of atmo- 
8|»htTi<* s]»a«*' ! 

Smiih' nf niir nsult-rs may perhajis reniemWr that it was not withoot 
sonii- «litli«\ilty that Loui^ XVI. m"uM allow thL? lirs: JMumey in the 
air t«» Iv mail**. Hr fi'ari'»l k-.-t iln.- tr.ivell^rr* ?houH 1»? Jeiieived and 
lost ill tin* unknown r»*u'i"n< 'if ih<^ mrt«r«.»r?. or tlia: tht M'-nt^Mirt 
whiili iMrrii-'l tli^'ni wnuM t ik«; tir»'. an-l no: •.•niv ..ir^rr.'V their lives, 
hut laUM- a «iiiiii,iLn*atinn ah'ni: it-* r«ur».'. 

Thi' KiiiLT wiiuM iinly jH-nnit the «-x]tTimen: :•• 1^ m:ule l\v two 
rriniin;il"* <iin<lfnint'«l l*> ih'.ith. Iiiit lh».- jiPiud an«l '>'i:rci.:e«ms Pilaire 
ih' Iln/jt-r. th* rir^f ninnimif, wa^i in^liinunt a: the iiltra *■ tliat vile 

« 

rriniinaU *ilj'iiili| havf thf i:h»rv nt" U.-ini: the Tirst to xX'^kt into the airr 
Ih- niailr •■vi-iv f'tV.irt til waiil ntl *uih a •.alamitv. an-i. thanks to the 
Ihiiln<-i- «N- riili-nar. l!' 'Vi-rnt-ss of thf n»val «hiMreu. he at last 
nliTainiil ]H-riiii<^i.in tn niakf thir tirst )»alluc.n a^k-ent witli his friend 
th»' Mai«jMi> •rAiian«i»->. 

It wa-* li'ini tin* riairtyanl 1 •#•!.. w ns that rh^r at.-rial fire machine 
r-'-.- aii-l -lili-il a<-r.i-< I'aii**. aiiil anii'iiu' tlu- witnt-.^sr^ ••! :hi> extn- 
'•:lj:':v .:- '-nt w.;- li'-v: ;j::i!i Fiaiikiii!. Thi- ;::■:■»-.;> :■• h.ive 

■ « ■ 

t *i 1... •.■ 

.. I • . • . .: i'':i_; ...:.•• :_ ■ ■ . ..l I'.; .. \ .. ."• *» il '4* *. . \ >v.in' 

... . « . . •« 

I • • 

:< '.'.-' '\ :■ :.: ■; '■■. " :■ ■ : :• \\ ••. 

■ ,..■ * ■• ft « ■•■. •«•» i.'i &Ait. k . ^\ t k\. • ' 

■ » . .»1. i« ... .. ■'■> ..." ... ■ ... • .-■. .;«■■..;..._ .' •'■'"'? ...i' 

( ' '■■ •\ \ " ■■ ' >. ■ r ■.-■."-.■ .■• •, ► W '• * ■ 'A'.--* ** '. ' i-.l -X ■'"\^- 

1 "' • r A Vl ■ • ■ ■« ' ■ 1". * V. ■ ' • \' ' • » "■ *■ • • ' !" ' i» ;■''>' tli'^ 

• -A . . " ..'... ' " • • , • ■ * ' . • \\ . I •'■.■.,»••■' -•.- 'I ..»! \\ , .1-,. 1 .'"!■, 11:1- 

■ « a BB.wa % » % 

: ■■ ; ■■■ :..■ ■ .:' . ■ - :..■ * :••■ ;i::..:--; \ : > :i :.: :;;.• s.-.i-i'U-. 

M I: • . '.- -■ v. -'.■ ■.'•■:> • .• - ^:.- ■ : !!:■ . ' ■i- \'.'.'::- ■!- K-vrit-r was 

■..: ' •• 1\ ;■ :.::.!!> '.— ■■. :■ 'i-a*:.. lI- w.i- :wi iity-^-JLht 

\..:-.- ,■ : ; -i.^ ■ :■ • :.. ::.■; :■■ .i >"■■•.:::_ l.,.iy tlu^ii at 

- ' . ■! .'I' ■.'. ^'. ' :•: : ::.« :■■ :'..-. .. ■■•;:■.:- ]-:i'"l:-:.vi >l:i'rtiy 

.;::i V ; . -^ ■•■ • ! : . ! . ..-:.* '.': :. * -^^xivr- t:,' <■:!.■. i nt" it. and 

Mn nii:;:.v\ ':.:;- v:. ■. : "..■ ' ..1 ' :'.. ::.•-:• :.:>:"i;- ;t! «ift;iiU 
wliiUt |M<N'.:i- ..\, V :; . -: : •.'.'•:■ *"..' :>: ■.'.:■'■ !i .i-vv.:i: wa- niailo 
l»v man. ilian v^-r .n :.'-m: /.l 1 ,'. '.= : ■■'■■: ::.v * 'i.-'itt-aii i.-f St. (.'hunl. 
Wo jMs-i i»\«T i\w S,:t:, . .v!'i ■^\: r :! ■ ] r-.\ •>• i.-rk wIu/Ti? tlie tutnn^ 
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'luitWs X, and father of Louis Philippe made an ascent in 1784 — 

' .IS at a iiioment when the throne was very uitst^ady, and it was 

-"■■i, perhaps, that a more solid Btat€ of things might be found 

■ .il-ive. 

I-propix fif tills ascent made by the Due de Chartres (Philippe- 

jiliti-), the good-natured Madame de Vergennes said that it was 

iliiT for love of Hcieiice nor for the sake of the danger, but simply 

llaee the Duke a little above his difficulties ; in fact, that it was 

i ■ unly way left of keeping his heati above water! 

We left at a quarter-jjasl five, and in ten minutes awv balloon 

HoaU'il at a hei<;ht of l.DTO feet above the Bois de Boulogne, The 

iii'^mielcr then marked 60 and 61, in lieu of 57, at which it had 

I a little time before; and the thermometer had sunk some 

Fnhr. It is prohably to the increased humidity of this region that 
i,iuust attribute the following fact :— 

Bbnlloon ceased to rise, and began, on the contrary, to descend 

By. In the space of two minutes we threw out no less than 

Ipoonds weight of ballast, in spite of which we sank from 1,970 

) 755 feet in about three minutes. It was at this slight eleva- 

H erosse<i the Seine ; the loss of a few more pounds of 

t allowed us to rise slowly to the height of 3,S43 feet, at which 

I over Versailles. 
t only is the landscape here, as I said aliove, one of the most 
ling, but the country passed over is celebrated in the annals of 
scrottlatiou. It was from the great courtyard at Versailles that the 
tret attempt at aerial navigation was made, in presence of Louis XVI. 
and Marie Antoinette, on the 19th September. 1783. To the basket 
car of a Montgolli6re. or fire-balloon, a sheep, a cock, and a duck were 
atuched on this occasion ; and I find in the M^vwires SrcrfU of 
Bacltamnont, a curious letter, dated from Versailles on the 19th 
Septemtwr, in which he says : " When the car and the balloon were 
found after the voyage, at Vaucresson, the sheep v.'ba grazing quietly, 
the duck appealed in perfect health, but the cock had broken its 
hEfltl" I also find in this letter a very curious fact which is not 
rally known. "They (the twc brothers Montgolfier) had caused 
: old shoes that could be collected to be brought here, and 
them into the damp straw that was burning, together with 
of decomposed meat; for these are the substances which 
}Ay their gas. The King and the Queen came up to examine 
iliine, but the noxious smell thus produced obliged them to 
» at once." 
f Uiio lime Paris had disappeared in the evening miU; the last 
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«:limp$e we go: of it inigiii be represented by a plain covered witl 
vhite stoue<. lit up bv the last rays of the setting sun. We have 
St. Cyr on the ri^'bt. It is ten minutes past six, and the balloou has 
turned half round, the sun now being on my right hand instead of oo 
my left, a.s i: was a few minutes before. We pass over the Lake of 
Sr. Queutiu, and Ivfore us we see sparkling the pond of the Cliftteaude 
Pontehartruin towanJs the noith-west. 

The crowin«: of a cock is distincdv heard : it is a si«ru of tlie exist- 
ence of civilization in the neighbourhood ; and, in fact, we are jn^ 
over the village uf Xoti-e Dame de la Eoche. At present we are 
gliding over the castle, I suspect, at the slight elevation of 160 to 330 
feet, accinding to the uiululaiii.tns of the soil. Above the beautiful 
valleys we sail alonu at a height of about 330 feet, and on passiiig 
over the hills we almost touch the trees. We might easily rise to 
six times this height by thi-owiui: out a little ballast, but the aspect 
of the countrv is so beautiful this evenin^j that we do not care to 
do so. ^Moreover, we have some observations to make in these lower 
strata of the air with regaixl to damp and dew. 

The hygrometer rose gradually to 70 as we jwtssed into these low 
str.ita, and as the evening advanced. Our velocitv has been very 
variable: 1,2.*U) feet per minute at starting; 1,263 feet per minute 
above Versailles; 1,017 feet i)er minute after we had sunk do«i^ 
to a height of r»(M), to 1,3G2 feet whilst passing near Essarts an<* 
Vil lemon X. 

As we cume over Essarts the childn^n are frightened by our ap* 
j»earance, and utter shrieks of terror, the village ducks fly of!* to ^ 
distance, all the inhabitants run out of their houses and follow out 
course along the side of the pond of St. Hubert, which we are about 
to cross. ''Tliey are drnwned ! they are drowned I" is the univers;d 
exclamation which we hear from everv side as our balloon sails close 
to the water's edge. Tlie best method of obtaining an accurate estimate 
of the population of any given district is to cross over it in a balloon : 
every soul rushes out of doors to look at you, and the people can be 
counted like? marbles. 

The good ])(M)ple of l^sarts followed us along the sides of the vast 
]M)nd of St. Hubert ; the deepest curiosity was imprinted upon every 
countenance. AVe cannot say whether or not they were disappointed 
at the non-realization of their piediction, but the fact is that a small 
sack full of ballast was at this monu»nt thmwn overl>oard, and we 
rose to 1,<)4() feet at once. 

The most curious exi)eriment that can be made in a balloon M'hen 
passing over a lake or other wide sheet of water consists in observing 
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tjr or llie echo. So otliei' surface 13 comparable in this 
with that of water, especially for tlie purity and sonorily i>f 
of sound that reach the ear. Every syllable thiit you nmy 
to address to the limpid surface comes back again with the 
clearness and distinctness, wliilst much louder noiseti are 
of echo from the plains and fields, 

poods lie to the west of St, Hubert. We leave the town ami 
BamhouiUi;! to the left; at forty minutes past seven we 
department Sfine-et-Oise and enter that of Eure-et^Loire 
minutes past eij^ht the sun sets, its circular form being nnuh 
by atmospheric refraction — the disc appears flattened above 
r. 

winding course of the rivulet prevents our atteraptiuf; a descent 
at Villeneux. Already many hundreds of the country 
have viewed na and are prwlaiming our arrival by loud shouts. 
Iful of ballast thrown out enables us to pass over the village 
glide down quickly on the other side of it. near the gardens 
join the bouses to tlie open country. It is now seven minutes 
(bt, and we have txavelled fifty-one miles, nearly in a straight 

iPaiia. 

more important obser^'ations to be made on this excursion 
rved for our nocturnal e^ipedition. They were to notic* the 
1 of moisture and temperature with heights during the night ; 
r-e the dawn of day at the summer solstice ; the intensity of 
Kin's light ; the brilliancy of the planeta ; the formation of 
before daylight, &c. This part of the excursion was to be 
ilone with my accustomed pilot. But whatever pleasure may 
to those intellectual researches, the body must also be cared 
, requires substantial support. Mens satui in eorpore sano. 
carefully Unnalated, mi>ant, " Let us go and get some suppi^r 
IX before our next ascent." Dreux was only two leagues distant, 
! already got a glimpse of the sepulchral monument belonging 
Orleans family. 

inhabitants of Villeneux had been made aware of our intention, 
8 along the principal street to the square. The streets here, 
mUar old-fashioned places, are lighted by lamps swung upon wires 
Uie road, which rendered the moving of the balloon a somewhat 
t undertaking. We were drawn along by means of a couple of 
lad in two hours and a half we found ourselves at Drcux, The 
'bo had taken us thus in tow declared that they'wi^re rather 
fiat I proved to them, by means of algebra and tite well-known 
ll« of Archimedes, that ihey should not feel any fatigue, for 
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[her we rose. This velocity waa tliiity-ttjur I'eet per secuud 

ithe first hour, nud thirty-nine feet per secnnti throughout the 

Moreover, the direction of our route waa not the same aa in 

bg. I may observe that- the aJiroatatic lines followed hy 

JB, or in other terina the currents of the atinasphere, often 

■ to form curves which U.'-n<\ in tiike a wi'st or north -westerly 



mer solstici' the I'oinmencement of rbwn and thi.-. 
ptioQ of twilight are very I'lose together. We had scanely 
I the ground, at half-pnst one, when we saw quite distinctly the 
tatice of daybreak ia the Jf.N.K. The while radiance of 
aing aurora showed itself first on a thin liorizoiital zone of 
iatly terminated at about 15° above our horizon. I never saw 
t aud purer light than this. What we were looking at whs. in 
a higher regions of the atmosphere lit up by the rays of the 
ten just over the Mid-Pacific Ocean. The celestial whiteness 
i approaching daylisht wa.i so exqni.sitely pure that the starht 
^ of the sky, though so transparent, appeared as if covered with 
lec-coIourcd veil. 

be Readers may thbik itsti-ange tijat the Brnt rays of dawn could 
^•■•n at half-past one in the moniing in spile of the li^^ht of the 
rj i WHS anxious to make this observation during The period of 

I liioon, aud on the 30th Jime. the sky being extremely clear al 
liuie. I followed the faint twilight from eleven o'clock till one in 
TEiciming. and saw it pass gradually from N.N.W. to N.N.K without 
r <lisap[)earing entirely,* At this dale the sun does not sink morn 

II 18" Wlow the horizon. 

i"ing desirous of ascertaining the relative intensity of moonlighi 
! ttie light of dawn, I compared them every five minutes. It was 

tiy at Uh. 4ora. that both lights were of equal intensity, and 
II 1 conid read a newspaper turned towards the morning auTorn 
.'L>.ily as when it waa turned towards the moon. Hut here 
; .- nliar circumstance presents itself that may perhaps surprise 

readiTs. 
! tie whiteness of the light of the moon has become proverhial. 

■ 11 ciimpared to that of candles, lamps, &c., the latter appear^ 
' ■" or reiidish yellow; the light of the moon causes even the 

J of hydrogen to appear so red thai the moon itself is almost 

by contrast. Thus the pale orb of uight has become an euiblfin 

TvilioD in the neighbourhood uf lyiuiion 
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of purity, and the whitest lily cannot compare its tint to that 
of Phcebe. 

I was therefore rather anxious to ascertain whether, when si 
by the advent of Aurora, the goddess of night was as pure as 
reputation held her to be. The experiment was easily made, 
the photometer used, one of the most simple kind : some sheets 'Q 
white paper were exposed to the light of the moon, and then 
towards that of dawn, and this was repeated several times, to 
me to compare the tint and the intensity of the two soaroeii 
light. Now, some time before these two lights were of eqitsl- 
tensity, the pure white light of dawn had caused the other to 
distinctly yellow! 

It is perhaps w^ell to obser^'e here that the notes taken in Is 
balloon which form the skeleton of this narrative, were written 
times by the light of the moon, sometimes by that of dawning 
and now and then more or less in the dark. For it is prudent 
carry any description of light in a balloon ; the envelope of tbe 
being open at its lower extremity, the gas it contains may 
by the slightest spark, and, it is needless to add, the aeronaut 
be instantly precipitated to the earth. 

The northern and southern portions of our heavens present 
very different aspects. In the latter the sky is deep, transparent^ 
blue ; the mist which covers the earth appears like an ocean of fogj 
the moon rides caliiily above the world of watery vapour. In 
former the sky appears covered or overcast, and, in the north- 
terminated in a transparent opening. Directly overhead hangs 
enormous dark and apparently immovable sphere. 

The principal spots on the moon's surface could be seen by 
naked eye, even the radiating mountain Tvcho ; with a w^eak 
glass I could distinguish the smallest spots. AVhen I cast 
eyes upon the Ux^ below, and thought of the winds which 
in these higher regions, it was not dilVicult to realize the dil 
culties which are met with in observing the celestial bodies 
the lowest depths of the atuio>;j)herie oeean, and 1 could not h< 
recalling the obstacles met with in this respect at the 
Observiitoiy. constantly surrounded as it is by the dust and si 
of a large city. 

At twenty minutes pn.st two we sailed to the left of a little sqi 
town; at tirst sight we took it to be an orchard, but on examining 
more atteivtively we recognized some large buildings and a promenS- 
lined with trees. V>y referring to our map we made out that it was 
the town of Verneuil. 
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2h. S5iii. we puas uvw iLe t4iwii ol* Lai<;le. Deep valleya, in 
h a slight mist rises, is all we can see of its soil, 
was here, above I^tf^le, in the region of the air where we are 
floating, that occurred the first fall of meteorites which was duly 
atigaled liy science.' It occurred <m Friday, the 26th of April, 
a little al^er one o'clock in the afternoon, at a time when tlifi 
-as OS clear as it is now. Thousands of stones are said to liavit 
, and the celebrated Biot brouyht some fragments of them to the 
ifamy of Sciences at Paris. Never did a fall of aerolites throw a 
ntiy population into such a state of fright. Iho-se who heard the 
losion without seeing the light of the meteor, were astounded b>- 
ludden production of loud thunder in the middle of a lovely 
i those who saw the stones hurled down from the skies by some 
isihle power, falling with a cracking noise, on houses, on trees, 
.sinking into the soil, might well exclaim, with the ancient Gauls, 
; it was " the fall of heaven." Nothing less was required to draw 
Httention of French philosophers in those days to the wonderful 
nomena of meteoric stones. 

hiP balloon passed through this region so celebrated in the history 
DBteorology, and continued its flight over the department of the 
Venus liJia just risen, and shines as a bright «'hite star in 
grjiden dawn, and with even a purer light than it. Mercurj' will 
too late to Ite obser\'ed. liars sat before midnight. Satuni 
ps down towards the west. Rut the sceptre of the night is held 
Jupiter; I neier saw this planet more brilliant, nor has it the 
lest scintillation. It appears as bright as the moon, and all the 
I, even those of the first magnitude, are pale in contrast with 
About three o'clock the stars become extinguished, one after 
her. Arcturus is the last to disappear ; but the moon and 
iter still remain visible, when the entire celestial army vanishes 
le apfiroach of day. 

ince I made this first noctiuital excursion 1 have often passed 
night in the air, as may be seen in the remainder nf this nami- 
, bwt I never had such fine weather nor so charming an excursion, 
lempemturc was 41' Fahr. at 4,921 feet above the earth, two 
ta after midjiight (it was 50° on the ground) ; at bnlf-paat two 
KS 4fi''-4 at the height of 3,281 feet; at three o'clock it was oT'S 
,^12 feet, and therefore higher than that of the bottom of the 
vr into which we descended, and where the thermometer marked 



aple(« sccouDt of this remarkable fall of meteoiitw is givea in Phlfaun 
UoOi Asrolitea, uid F&lling Sbus," p. 37 tt uj. Laodim, ISST. 



170 TEA VELS IN THE AIR. 



only 42'''8 half an hour later. Moisture was also now prevalent in 
the valley. 

The luminosity spread through the atmosphere by the morning 
dawn is very ditt'erent from the light of the moon. By means of 
the latter I could certainly read the indications of the various instru- 
ments and write, nor did we ever cease being able to distinguish the 
country below, the woods, fields, plateaux, and valleys. But tliis light 
glides over objects rather than penetrates them. It sketches their 
vague outline and produces a kind of semi-tinted map. With the light 
of the morning davvni nothing of the kind occurs ; some time before 
it is equal in intensity to that of the moon, it fills the entire atmo- 
sphere and incorporates itself with its molecules. The air, the moun- 
tains, the valleys, all imbibe it ; it penetrates the trees of the forest 
and the grass of the fields. Everything appears animated by it, and 
Nature seems to claim it as the universal cause of the life, force, 
and beauty of all created things. 

At twenty-five minutes past three o'clock we came over the village 
of Gac(5, and descended into a field covered with dew, at the side ^^ 
the little river Touques, which falls into the sea at Trouville. HaWi^o 
allowed a little gas to escape, we came down to the ground, but '<^'^ 
scarcely touched it. Some bullocks that were grazing near the sp^^ 
appeared rather astonished by our descent, and after hesitating C^^^ 
about a quarter of an hour they approached the balloon. It was * 
herd of red bullocks ; they inspected us for some moments, and th^ ^ 
lowered tlieir horns as if preparing for an attack.. At this momeiT^^ 
a bag of ballast was thrown at the head of the animal nearest t^^ 
us, causing us to rise some twenty yards into the air, and to sprin^^ 
as it were, to the other side of the field. No men came up \mtil 
four o'clock, when some farmers approached and held the car 
down whilst we stepped out, surrounded this time by another herd 
of cattle. 

The outspoken reflections which escape from the peasantry,'men, 
women, and children, grouped around the car after we have reached 
the ground, are often rather amusing. Everything in or about the 
balloon is inspected by them with the utmost scrutiny : the scientific 
instruments seem to attract their attention in a wonderful manner. 
The mercurial barometer placed in its travelling case is generally 
taken for a telescope — " it is used to study the moon " — or sometimes 
for a gun. Tlie hygrometer is taken for a clock or a large watch, 
and the reason given is "because the small hands of ordinary 
watches cannot move high up in. the air." The aneroid barometer 
is always put down as a mariner's compass. Even an ordinan* 
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[ bottle or wine flask is looked upon as some mysterious 
aical instninjent, more or less connected witli comets, meteors, 
bting stars. 

■ all, nothing equals tlie charm of these aerial travels, and 
fend of every new excursion I cannot help regretting that 
inderfully easy and luxurious mode of locomotion cannot yet 
general practice, . . . 
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nOK PARIS TO LAItO(rHEFUUCAl'LT-ASr,OL"I.EMF.. — SIXTH VOrAOK. 

Aa nU the preceding exrureiona were accnraiilisheil in perfectly fino 
weather, I had not yet had the good fortune of pasaiu}; through u«y 
kyers of clouds and investigating the atniosphcrii; wfirki alitive llieni. 
The night on whicli I matle my excursion iutu Norniiiiidy h;i<i |«*«rtl 
so quickly tliat I was very desirous of passing a wlmlu night in the 
atmosphere, even if the sky were covered with clouds, so that I might 
make a long series of observaliona sometimes above and Rometimss 
below them. 1 began, therefore, to make preparations for this expe- 
dition. Contmrj' to my usually resened habits, I must have inciden- 
tally mentioned my intention to some one, for I saw my forthcoming 
ascent announced in the daily papers. Now. it so hapjHsned thn' 
the Giavt balloon, auMiking from its loog sleep, had also aunoiuimd 
a scientific ascent, and not only were the papers fiUud with tho Bdver- 
tisementfl of it, hut tlie fact was placiirded in every ]Hirt nf Paria, 

Tlie jounials which had given some account of my pi'eviou) lullwiii 
excursions were kind enough to hint that thu two IhUIooiis wuolit 1 
atATt t<^ether, and Uiat the public were to witness a novel kiml <rf 
competition. 

It was arranged between the observers nf tlie Giaui and inywlf 
that the two balloons should ascend at the eamo momon^ for the 
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\ tliB ilirtji'tiuii of till- fuiTents of wbiJ, i tliereforc 
fine riwinid to iiitlatc our hallooii by fmir o'clock 
tiiua nientiouiHl i>u tbu nforesaid piucards). A quarter 
Cpsed, lint no Uiant appenred ; another quarter of an hour 
I, and fttill no aigiiM of the Giant. We waite<l fifteen miimtee 
a (linnl rose. This wa.s too bad ! Perhaps some accident 
d; but we could wait no longer, so at a quarter to fi\f 
jB&ostat rose above majostically into space, 
E^d not appear to be very bi^^h, and, in order not to ri^c 
1[ Apidly, we carried plentj- of balhist and astended very 
illooii veered towards the aoiith, and afterwards towards 
nth-west and south-west We passed straight over 
Vaogirard, Vaiives, Ch^lillon, Fonte nay -an x- Rosea, Sceaux, 
(ay, and Antony. This northerly cun-ent appeared to be very 
I, Rud to extend to a \ery yreat height, for a balloon whigh rose 
B W. Louia Godard from Neuilly. and that of M. Nadar (the Giant 
Wb mentioned), ImtU followed a conrae parallel to ours. The first 
1 ftt Clamart, and the second at Chilly, near Lonjuioeau. As we 
-fd over the Trocad^ro and tlie site of the Exhibition we heard 

■ puople shouting, and we saw, not without some iuterest, the form 
ilie OiMTit gliding as it were along the ground, whilst we had 

! I July risen nearly to the canopy of clouds above. 

W'hilat We admire the fine park of Sceaux, with its ponds and its 
m lawus, we find ourselves carried bodily into the clouds. Our 

!:.-lil is 2,0fi7 feet. The mercurial barometer of Fortin has sunk 

■ lii 2i)T-l tn :;776; the tbermometer from 68° to 59° Fahr.; the 
-mraeter has risen from 88 to 90, after having marked 85 at 1,080 
r It is now twenty-seven minutes past five o'clock. 

The balloon rises very gradually into the clouds. The atmosphere 
■uml US seems to become opaque, and the counlty below is seen as 
I overed with a thick veil which is thicker in the centre than at the 
■i uraferenco. In n short time we can only descry the earth by 
king in u slanting direction beneath, and we are now completely 
"loped in an immense white fog, which seems to surround iis, at a 
'^'^iin dist^uice. like an ill-defined sphere, without coming in actual 
iMct wilh u». 

W'n also feel ountelves perfectly at rest in the midst of this dense 
I upaijne atmosphere, for we can no longer perceive whether we 
• '<■ along horizontally or not, neither can we t«ll by looking at the 
wlielher we are rising or sinking. Suddenly, whilst we are thus 
■usjH-nded in the misty air, we hear an admirable concert of inatni- 
;, which seems to (^me from the cloud itself and from a 
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;;,-;.:.-. .^-.t :!i :i i-_'L>iii t'l ill! nppi-arance 
■;,■- -.::-;i; "i' "-I'lii.-il ;.i li,. ln-tween two 
■.iriiij :i- il [■■MiK-l "f whilf liills juul vallera, 
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The cloud stratum wjis G»iO feet tliick. At :5,1'80 feet in tlie air 
the hv'Tometer was at 74, ami increased to 83 as we descended 
towards tlie earth. The thennonieter marked 75" "2 above the clouds 
and in the sunshine, and 04''4 below them. 

At fuity-seven minutes jKist seven we saw the sun once more; it 
then api)eare<l like so much molten iron ; and the clouds alcove which 
we soared now seemed like hijjh tninsi^ai-ent mountains, tinted by 
the vellow ravs of the immense luminarv. Small white ciiri clouds 
still floated lii.t;li in the air. At five minutes past eight the (►rb of 
dav descended slowlv into a sea f»f nuUlv mountains of cloud. 

Whilst we sailed along l»eneatli the cloud level it was not yet quite 
dark, and from the country which sjiread itself out liefore our gaze 
rose a series of confused sounds, during which wei'e the chirjrings of 
mole-crickets, larks, and quails. When we soared into the pure sky, 
twilight enveloped us in its extensive radiance. Sometimes, as . 
we descended somewhat towanls the earth, the lights of the evening 
lires were seen in the distant villages. 

At half-piust eight, as we floated at a verj' slight elevation over 
ifontigny and Teillay, we were observed by the inliabitjmts, some 
of whom asked us wher^ we were going. "To Orleans." "All 
right,'* they rejdied ; *'you have only to follow the road; it is not 
more than five leagues; only, \\ lien you have passed the forest, you 
must turn a little to the right/' "Thanks!" 

We socm glided over th(» dark forest, and rose al)ove the clouds 
again in order to take advantage of the last r«iys of twilight; vre 
remained at this hei^^ht until night had fairly come on, and I made 
observations every three minutes. 

Tlie twilight diminished slowlv; all noise at the earth's surface 
had ceased, and the shades of evening had closed upon us. 

To the north-west the sky remained faintly lighted by a vajzue, 
distant glimmer; the clouds had become moi'e transparent, and 
from time to time the earth could be distinguished tlirouj'h 
the misty air. 

It was then 8h. ooni. Our height was 2,300 feet, and the tlicr- 
mometer had sunk from C)\f"t^ to ')\\H\, 

A few minutes later we heard cries of "A balloon! a balloon!" 
which astonished us not a little, as we were then above the clouds; 
on looking down below, however, we found that we were in a little 
well of clouds, and the ])eoi)le at the bottom of it had remarked 
us through the opening. 

W^e were then over Marigny. I hastily wrote a sliort despatch, 
dated from the skies, at Oh. lorn., and, having addressed it to the 
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bans newspaper. I \v.t it fall by means of a long ribbon of gilt 
1 cannot tell whetber this atiial despatcb ever reacheil its 
tioatioD. 

Jefore arriving at the river Loire we glided along from about 
'clock within 3:Ui feet of the (jromid. I fancied that I saw 
I wriltpn despatch fall into tlie river, for, in virtiie of a vell- 
Wn law of mechanics, an object falling from a balloon cannot 
pw a straight line to the earth, but describes an obliipie course, 
^nse(]uence of the balloon's motion. Well, whilst we were only 
3110 feet above the ground, we not only heunl, but could 
pnguish in the dusk the form of a carnage wending its way 
Kly along the road, Gwdanl then took his speaking Irtmipet 

I Ebout«d directly over the vehicle. The driver was exceedingly 
oished, as may be easily imagined, stopped his horses, and. 

ping up, perceived the balloon. We exchanged a fexv words 
I him, and then sailed nn in a south-sonth-west direction. It 
^then 9h-40m, 

rom this moment we rose lo the cloudy canopy above, Tlirowing 
^Ino^e ballast, we reached an elevation of 3,280 feet, and half 
Biuur later ^4,100 feet. Night ha<l come on, and the sky was 
Jcast. The darkness never prevented onr being able to distinguish 
Koountry, the rouds. the rivers, the jxinds, and the woods ; but 
; this time my notes were written by guess-work : it is not 
wible to write legibly without seeing the paper. 
t order to' examine the instruments, 1 made use of a little glass 
e which I had stocked with glowworms, 
■e passed over the Cher at eleven o'clock, above Romornntin, which 
n Toura and Eourges. 
_ ;it was cold and dark ; the clouds fonoed a thick curtain 
heftd ; the surface of the ground appeared as an immense obscure 
shaded with various dark tints. The only noise we could 
pivc was the constant croaking of ihonsands of frogs, and their 
t lasted the whole night long, intemipted only now and then 
Btervals of silence or by the burking of watclulogs. The frogs 
kted peat bogs and morasses, the dogs were evidence of viUiiges ; 
lut* silence tohl ns we were passing over hills or forests. 

rut midnight we jH-'rceiveil fires here and thei'e beneath us : they 
K those of the charcoal burners in the woods. These fires, seen 

II a distance, were like lighthouses, and the loud croaking of tlie 
1 ic8enible<l most perfectly tlie distant roar of the sea. As we were 

nly in theoentre of Fmnoe.we had no cause to fear the proximity 
I besides which tlie conipass marked our course as south- 
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AD tk&m tuinne mnmm. wbach nn- tnm thf dmA ••^nli t 
ih> willMMt (^ Uk Bwbt, ««*» fingtiluljr iaceiiM-. &»■! a-tonidwdS 
nataluife wbilaa ivnatigstftoK Uw maoBBKUNi ••f »mii.i ilimogbf 
mt^mftmne. U'aikc nwTetxciI »ili-u'v irlucti n(u«t_-A our uua fe 
M(«v«It*«tnef In BT fmiDer t^t-dmou» I luul Nlruidv niiliocAB 
I i» Bu(v ismIt tedataitieii fr»tu I^Jow upWHnis lluin J||>I 
1 luKt eautected with ilua tfav (iH-t tbkt « 
• of the atmHsphoH is nuire unifunn. &nil njuswitn 
^•mxl lU-t-* a-4 m>?«r1 «■ inuiy "'Ma'l./' -m iir4 )kL'<Aii;,t_> i|]r<..i|(>|) it ^ 
utusi H" dnnnj; (1h- iU%iiii.i-, ain-D it tiiu «• rutitotiit wilb ^ t 
vkhuiu lUfgi*^ <rf n:tl*Tli<»n ami r^fnu-tinn w-Iiilai passiu^ tliRwdl'l 
diflWvDl struia, 

WliiUi wlfmB): I" »»>" uiiu-^ i^f Uii:' joiimer, I rifcoUi^-i ihafrl 
relelinlt^l Vihi HamUililt inwle a similar olevn-atioii on tlie 
of the Ono'iw), He wUa us that frimi h cvrtain pt»§jtri>t 
jilain i>f Anturn tin* iioifte of the great WDtvrfaU im that rivtr n 
the tumult uf w iive_* liafiliinf; u|N)n a mckr olmrc ; aii-I In- ui[^8,1 
rt- Qi ark n till- i-in-iiiii>>iaiir<?. tbat the soiiml in much l«ii<(i:i- ;it niizhta 
in Ihe ilnytiniH. Tin* .liffen-iRv caniMrt l»e acw»uiilol fur Irr tli«)| 
iii-fls iiV thf iiisiit. fiT Ibf bniiimiiig of iiisecta rji-.1 (be murinfi ofj 
lH>n«ts n-mb-r llic mnbl in tlnw« n^fioiis of lUc ^litlw far i 
iliiiii tbf ibiy. Hunil)(>lill ]iniiHisi« (be following exiiliuiatiiiit ( 
Hi'twii'ii llie caHcadi' imil the iiositioii of ihe (itwimer ^iireads % ? 
jiliiiii, lln- ^Tvi-ii surliii't* of which has scjitlf-rptl over ir u .jriaiitjljr" 
iiiiki-Ll rucks : now, tbfsi' ii>ck.s iii-i]iiin-, wbfii umler tlie hiituttnca 
ilii- siiiiV mys, H tviii|ifi-Htnrf tbiii is fonsiilembly higher thanthatc 
1 lie '.■iits'i iinmnd : r(inp(f]iiently a r'lliimn nf wami and lifjht air rises 
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s each of lliein. Heiict! it follows tlmt in the daytime the sound 

Bllie vntert'aJl has to pass through hiyers of air, of \ery variahle 

; ami as each of the surfaces whlcli limit these masses of air, 

r they be denser or lighter masses, gives rise to an echo, the 

d as it proceeds is iiecessarily weakened, During the night these 

niable temperatures cease to exist, and the rays of sound, propagated 

\ more humo^cneous atmosphere, reach tJie ear without lieius 

iniKhetl in intt'usity by & series of reflections. In optics we meet 

ti an tinulo}!iius phenomenon : light undergoes reflection when it 

i Uie surface which separates two media of different densities, 

k that a succesaion of such media, though quite transparent, may 

lame an obstacle to the penetration of light in (consequence of the 

eated reflection whidi it has to imderso along its course. 

' The monotonous cronking of llie fixigs ceases at two o'clock in the 

, and a few iustaiits later the cocks crow in the various 

It is still dark; but the familiar crowing of the cock is an 

»hle sfjuiid rttUT four hours of darkness and vague munnurs. 

I At 2h. 16m. we cniss the Gartempe. near to Montmorillon. The 

f is more overcast than ever, Diiwn is not even perceptible yet, 

[1 epreails no luminosity through the air. At 3h. 10m. we cross the 

yieime between Confolejis and Chaluinnais, and we follow the course 

r the stream for some time. We distii^iush a minute town, with a 

litary oil lamp in the middle of it : it is Chaltannais. 

I From midnight the balloon gradually sank from 3,280 feet to 2,62.'i 

fc one o'clock. I,ti4ll at two o'clock, and 1,970 at half-jmst two. It 

i become heavier by the dew condensed upon it ; the hygrometer 

dilated around d^S, and increaseil Wa imUcations after two o'clock. 

I tliennometer marks fifl°'8 Fahr. This rather liigh temperature 

ist he attributed to the cloud c(>vering above, which intercejita the 

iUatiou from the earth. 

■ Jupiter and the moon are seen througli an opening in the clouds ; 

i light of the latter has come, now that we can almost do without 

it. This is the first time that I can see to write since teu o'clock 

last night. 

Tim birds bogiu to sing at three o'clock, and daybreak dawns slowly 

Nature is rather late this morning. Xevertheless the 

labitants are early risers in these districts ; already we can tiis- 

bgui»h many figures along the roads. We are only 1,970 feet high. 

B endeavour to had tbcui by means of our si)eaking triiuipct. 

I iiuiuire the name of their pmvinav But all the i-eply we get 

\ some wnnis ending in ffiiar. which we fail to understand. At la*t 

e out that we are at Confolene, in Cbareiile. 
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We have stepped over the mountain chain of Limousin^ at its 
northern point, by means of the greater part of the ballast we had at 
our disposal, and the balloon now soars at an elevation of 3,940 feet. 
The beauty of the panorama spread out beneath us invites us to 
descend before the wind rises, so we pull the valve-rope for the first 
time at four o'clock, and sink to 1,640 feet ; then again, and we are 
within 330 feet of the ground. 

As we descend, the thermometer marks successively 60**'8, 59*, and 
o7°'2, showing that at this hour the air is colder in the valleys than 
on the plateaux. Whilst passing over a magnificent plain, slightly 
undulated, we got a glimpse of the towers of the old Ch&teau of 
Larochefoucault. A little lane between the cornfields and the vines 
wound along in our direction. We sank slowly down like a lazy bird ; 
and it was not without a feeling of satisfaction that we breathed into 
our lungs the perfumed air of this wild country so far from Paris. 

Godard was known at Larochefoucault from a rather singular 
adventure he had there. One day a balloon belonging to his brother 
fell near that town, but there was no aif ronaut in the car ; and on the 
seat a coat spotted with blood was found. M. Jules Godard had left 
Itochefort during a storm, and was obliged to descend immediately ; 
but his balloon escaped by the force of the wind just as he was 
preparing to anchor it firmly, and he cut his hand accidentally with 
a knife just as this occurred, causing a few drops of blood to fall 
upon his coat. Tlie Mayor of Rochefort instantly telegraphed to 
the different towns of the district, to know which of them had 
noticed the balloon ; and 1 have before me the telegram in which 
the Mayor of Larochefoucault announced the dramatic arrival of 
the solitary balloon in his neighbourhood. 

After we had admired the venerable ducal chateau, we started 
for Angoul^me in a carriage drawn by a pair of beautiful horses; 
their course was less rapid but more certain than that of the balloon. 
At Rouelle we paid a visit to the Imperial foundries, where two large 
cannon of twenty tons weight were being made for the Exposition. 
In the evening the bonfires in honour of the feast of St. John were 
lighted all round Angouleme, and men and women were dancing 
before them and jumping over them almost all night. Aniong the 
recollections of Angouleme which I carried back with me, I may 
mention the irregular arches of the cathedral, the square tower, and 
the masonic lodge. But I can never forget being carried^ standing 
ujiright, upon a single sheet of paper, at the well-knowil WMiufactory 
of Messrs. Lacroix Brothei-s. 

The train which leaves Angouleme at four in the morning onlv 
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1 at Pons at eight oVlock iu tlie evwiiu*;; but we hud com 
torn Ptris ia the balluuu iu eleven liuurs and a half. 
\ Oor aerostatic course measures about -300 miles, which distancf 
t nc«omplishecl between -Ih. 4om. in the evening and 4h. 20m. o 
e next morning, or iji eleven hours and twenty-five minut«s : it i 
iriy thirty uiUe« an hour (without stations on the road) on tht 
hrer^e. 

Ky Inferring to a plan nf this jnuniey I find that the greateafi 
)city was attained between oh. 15m. and 6h. 4oin. in the evening,] 
ely correspundiug to the greatest height which we reached : 
the line on the map which indicates the course which we 
■Unwed is slightly nirved; it forms an arc of a large circle. 
(ive noticed this in otiier aeiial excursiona, and it naturally leada ■ 
I to believe that currents of air do not perhaps travel through! 
i atmosphere iu absolutely straight lines, but tliat their course i 
i^ya somewhat bent fi-om left to right. 
I Had I been alone I would willingly have continued my joumen^ 
■■*m to Bordeaux and to the seaside, but my prudent pilot wan 
iifraid of the wind. And he was quite right, for half an hour after I 
we had landed a violent gale sprang up and obliged us to let all the 1 
ffas out of the ballixin, contrary to our projects. 

This long excursion was devoted principally to the investigation I 
of UiB nature and physical constitution nf clouds. 
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indication of the directi<»n tiikeu liy the Inilloon may, in certaiu i 
circunistance.s, 1h3 gained ; hut it is prefemhle to t^ike this direo- f 
tion hv ohservin'' the country directly underneath the car of the- 
balloon. 

As we approaclied the Seine, we sank ol)liquely for the space of ten 
minutes ; the hri*rht sun was reflected vividly in the water, and whilst 
passing over the river we leaned out of the car to witness the reflec-' 
tion of our own image ; we had the satisfaction of seeing our red and' 
distorted features pass slowly across the limpid mirror. 

My friends have often asked me how we find out where we are at 
any moment during a balloon excursion. This is not very difficult' 
In a few minutes after we have left the earth, we see in what direction 
the wind carries us. After we have passed over the fortificationa iw 
see our route before us, and having with us an excellent map of thtf*^ 
neighbourhood of Paris, we note the precise moment at which we pass' 
over any striking object, such as a town, a road, a river, &c. When 
we get l)eyond the limits of our map of the Paris district, we take up- \ 
one of the province over which we glide, or even a tolerably detailed 
map of Fi-ance, and dotting each spot as we pass over it, we trace our' k 
route upon this map. Beyond the limits of the French Empire we* ' 4 
could em])loy a ma]) of Europe in the same manner; so that we j 
always know whei'e we are, where we are going, and with what 
velocity we proceed. 

When clouds exist between us and the earth, the reconnoitring ia * 
a less easy task ; we then judge from the last \isible point which we 
noted, whereal)outs we should l)e. 

After having crossed the Seine we glided along at a very slight dis- 
tance above the ground, and whilst I was noting down the indications 
of the hygrometer we were suddenly saluted from below with the 
words, " Your passports, gentlemen ! " Who could send us such an 
extraordinary demand at this moment ^ The reader will already have 
queried — perlia])s he luus already hummed the air: — 

'* T)eiix j^endnnnes un beau iliniRnchc 
Chovauchaient le long d'uii sentier." 

Por they were two gendarmes galloping along the road to St. Germain, 
As there was a very good reason for our not throwing down our 
passports to them, Gotlard begged them to step up and verify them, 
emptying out a bag of ballast as he did so. The two police agents, as 
they continued their journey, doubtless meditated upon the modifica- 
tions that would have to Ins introduced into the institution of the 
mounted jKilice force as aerial navigation comes more into vogue. 
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"Whilst we passed over the SeiDe at Treil and St. Nicaise wal 
mUmI our experiments on the echo, and agiiin observed Low purelyfl 
t «>uiid of "ur voices wits reverlierated fram the limpid Btream,^ 
Kultt tiie B'>il retained it and reioaiiied silent. As we passed ovei 
4UX and otiier villages, the cries of " Eh ! Flatnnmnon ! " told v 
■«were not exactly in a stranjje land. 

We tioatpxl "u at abtjut 100 yards from the ground ; our l)alloon did 
ot iidhere ti the course of the stream, Imt st^p^red buoyantly over tlie 
Sly ground wliiih Ixjrdera it. We cliose for our descent the pic- . 

•que route leading to Meulan, and. as Oodard opened the valvi 
be people flocked out to meet us in f^at numWrs. But it s 
Mq^wned that a Ureeze blew towards tlie town and cwirried us at oum 
Bits outskirts, whilst hundreds of voices proclaimed our arrivaL 

An incident that might liave proved rather serious brought thi 
bcnision t<i an end. At the entrance to the town the iuhahttanti 
Qque»t«d thai they might pull us aiong to the central scjuare. But b 
3o this we liiid to be drawn over the wires to which the lamj 
Ktoss the streets. The fii'st was passed without much difficulty, bud 
n Brriviui; at the second the imn'uwness of the street proved a seriom 
Iwtacle to our passage. One fif the cjirds rublied along the front of ^ 
s from tlie windows of which many inquisitive heads were peerinj 
od our car struck violently against a chimney. Some confuaira 

>, our orders were ;iot punctually executed, and by some mistak« 
lie only con! Iiy wliich tlie balloon was held down at this i 

i let go. llius suddenly deHvered, we rose immediately over t 
own. to the great disappointment of the crowd, and were carriedfl 
tapjdly towards tlie F>eiue. 

We mwiaged, liowever. to descend on the opposite tmnk, in fron^ 
of the Jlt-BcUe, in a beautiful meadow, where the entire poptihitiot 
( out to meet us, and finally conducted us in a procession 1 
Hureaux, wliere some gay and noisy festivities were going on. 

The nest day a long discussion ensued on the various methods o 
iKliol hxMJUiotion — the means by which a balloon's course might Ise 
^oremed. the knowledge of atmospheric current.'t, flying by means of 
■sppanitus heavier than air, &c., and I was requested to gi^e ( 
account of tlie various opinions on these subjects ; and t*i reply, i 
Jnmible, to the question: A bird Jtif^; will it nrver he jKi»siblc j 
n lo fly aluo / As this excursion has been a short one, I ra 
jqipend to it some account of the i*esult8 of the discussion 
tfaeae topicii. 

Fnnn tJie most remote period of antiquity men have made att«mpM| 
r h«TB dretunt of doing .10, to rise up into the air and lo fly. 
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penons hare sctnaDy Down, bat otil; ov«r > aii^t tpmoe of gnmnd, ud 
fiomnU y b>' springing fnm a hi^ pbce to the «uth ; tlw vii^ iriuch 
Umt pQl OD uuty sennl to sappott tham a little, uid to taxae than to 
bll leas abtnptlr and more or less in « hociMotal line. 

Up to lb« pivwnt day n» one has bem able to At lilce a innl; tint 
is, bv epringit>(; from the ground and rising upvaids. The attei^ 
to which ve allad« hare ceased ; th«jr vnxe edipeed by ihe biil^ 
discciv«iy of uSrostalion. which furnished to man a new and uoexpeded 
method of rising into the air ; and icseaicb was at noce carried off in 
another direction — it was sought to guv«m and direct the motion of 
balloons, so as to travel as easily by their nieanit abovr the grounil as 
we do in the prpsent state of things upon its surfao^.. 

Tho various trials that have been made, both in ttieor}' and pisctice, 
to diivct tbtJ motion of Italloons, have not hitherto been more fortnnale 
than ttic attempt* at flyinfi; juttt a]]ud<<il to. A tliird method of aerial 
navi^tion has i)ttn iffoiifjbt fomtird in recent times, which is based 
upon mechaiiiral i-Mimideratious. It has been sc<u){bt to navigate the 
atmosphere by means of machines essentially <bstinct in principle from 
l)alloons, heavier than the volume of air which they displace, and sA 
in motion by powerful enjpnea. This is doubtless the direction in 
whii'h we must look for the future solution of the problem under 
consideration, unless, indeed, our knowlcd^ of the curt«nt« of the at- 
in'>B|ihere inrreases to HUcb nn pxleiit fw t<i rt'nder avrostatii' navieation 
possible liy tlieir means. 

A winged man, or a flyiufi luHcliitie, will always l>e something 
heavier llian its own volume of air. Let us, then, examine the 
mecliaiiii-3 of the tli<:lit of binls. 

By what means does a bird rise into the air and direct ita motion 
to any f;iven sjwt at will ? I>*t us consider it fixed uixtn the ground 
and just nlHuit to Hy off. The first motion is a slight spring whilst 
the "injia sjiread out and embrace the air, and with a few tiaps it flies 
ofl" The first start is as.sisted. no doubt, by the action of the bird's feet 
iipiiti tlie jjnniiid and the strikini: of the air by Ihe winj:[s. If it 
liujijN'Ticd tJiat. whi'ii sturti-d in this manner, it could not brinfj its 
win,i,'s to act a^airi uimiu Ihe clii.stio air and so continue it« flijiht 
upwiirds, the bin) would fidt to the ;n^und at a very short, distance 
fn>m the spot wlionre it rose. As it is. the normal velocity of its 
fiiflht is praduully acijuired just as tlie region in which it is effected 
is attained. 

Ibiw is tills ca-iy mode of translation throufEh the air obtained '. 
By the constnic.tion of the winjj, which, being articulated to the 
fore part of the bird's Ixidy, may be compared to a lever in which tiie 
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1 is placed between Uie piwer aiid the resistance, but five, 
, or ten taraes nearer to tlie point of reaiataiice than to the 
|^p>«itfl point, IJy bearing periodically upon tlie air by the est^nial 
■piirtinn of its win^, tlie bird proceeds on its flij^lit in proportion Ui 
w effort umdo. Tlie motive jMwer of birda is that of all aniniated 
tiiK will in the first instantx;, and the oounection of the 
muUx system witL the nervons system and the hniiii, wliidi is the 
tU Iff the will 

By tbw aid of science, man hua supplied the place of the will 
fy a nuri^hutiical power; locomotives and shijis are moved by the 
n^ilal*d action of steam. The telegraph needle moves by the 
appliiintion of electricity. It is by the direct use of a similar agent 
iliat a machine will some day be caused to fiy through the air. 

lu ttnifr to fly himself, man woidd have to make use of large 
wings which would require lo Ije both very strong and very light. 
lliey wonhl have to extend along the whole sides of the body, down 
(■' the tuiklos. and t« be moved by the arms, at the extremities of 
which they woiihl have their maximum breadth. It woidd be 
m/cKssary hIw.> to bulluKt the liody so us to ensure a horizontal position 
"f uj enable audi a iwisition to be taken when needed. All these 
l>n.-u»iitJons having l>een attended to, the winged man would weigh, 
1 shoidd imagine, about 25U lira., and he ninat lie endowed with 
(.•iiitrmons strength in order to make his way thrtmgh the air by the 
i^t'ma of the anterior rib of his winga. Tf such a flying man had tlie 
-rrengtii necessary to flap the air with his wings four times per second, 
' ich tlap raising him an inch and a ipiarter, he would possess the 
i.K-ulty of flight. But it happens that snch a thing does not appear 
' ' lie possible. 

MM. Ponton d'Amecourt and Landelle have, by means of an iuge- 
iiious spring apparatus, caused certain light sultstanccs to rise and. 
' [iiaiii in the air at a slight height as long as the action of the springs 
' "iitiniitHl. We should have to substitute the weight nf a man for 
tli.ii of these light substances, and the power of steam or electricity 
lor that of the springs. 

The greater the weight of an animal, the less, proportionally, is the 
-[■read of wing necessar)' to sustain it in the air, though the rapidity 
I the motion of the wings diminishes with the weight of the animal. 
A giiat expends in flying much more force, pittjiortionally, than an 
eugla If a man construct an apparatus for fly.'ng, he bjijd finds that 
the force to be expended decreases in proportion to the ai^e cf the 
apparatus. 

In nn'«t iii«wl.>* the motion ot thi- wing* b so rapid as lo In; quiie 



itiTisible. M. Matvr hhi noentljr endeaTonied to represent t 
taaa uul the vdnettjr nf Uiese modrau. In order to detennine ll 
ft«qoet>cj of the bemt^ an tuotutie wutkad mty be tBa>l« use of. i 
•oftfales u Id jailge, 17 the aotiod pruhiceil dnriDg flu;ht, of tlM "] 
mgiiairf of the TitMtiML Most insaeta pcoducc whilst fiyiug s more I 
or b« seote baznng soood, ibe pitdi of whicli may be asceitmed I 
hjr meina of any mooical instruinent. and tltis sboold, it aeems, give ' 
tu thfl nninber of (Mats of lh« win" p«r $M:oiid. A more efficodom, 
tbough sonievbat cruel method, consisu in stickiug tbe insect to 1 

■rk, and alliitrii^ the extremitT of the «-tnj> to strike against lb# 

noked surfaoe of a rerolTing c ader. By companug the tra« 

thus |m>dnced to that given in the same circnnistanc«s by tbe vilira- 

tiiinA of a tuniog-Furk, the note of which is known, the exact uumlier 

beats jier set^iod niay be otttaioed. Thia number is 330 for the 

muon house-fly. 290 for tlie \tix, 140 ft«- tlie wasp. 70 for the cominon 
{Si^ittx ttiprrtHio), 28 for the fhajptn-fly. and aliout 8 for the 

—- Mu butterfly. These numtera represent the double vibration. 
1 rise and fall of wing teckoQi d as one beat. 

V li tpi^ard to the flight of birds. M. Liais, formerly of tbe Paris 
ier\at<iry. in of opinion tJiat the wing meets with no resistance as 

rises. As the bird lowers it, the wing is rather beut backwards, so 
that the resistance of tJie atmosphere to the progressive motion tends 
to siij>i^>rt tbe bird in tbt- air: when tbe fl»vi''''S »if tbe wiuf! com- 
mences, tlie latter is uut liroiigbt down pumllel to itself, but lowered, 
more especially at its anterior border ; it is then soon carried back- 
wanls, so as to accelerate tlie progress for^va^d and coiiiiterlMilance the 
effect of {jravitation at the same time. T()wiird3 the end of the motion 
the hind part of the wing come.s promi>tly forward witli an increased 
velocity, and arrives a little l>elow the anterior portion, as immediately 
before the i>eat. It results from this, that as the wing is lowered tbe 
whole force developed is employed to counterI>alance gravitation, 
whilst the middle portion of the movement is devoted also to increase 
the horizontal motion of the bird. 

Whilst the wing rises it constantly preserves the inclined position 
towards the hind part of the liird wliich it has acquired; and if we 
take into account the horizontal progress made whilst the wing rises, 
it is easy to perceive that the latter experiences resistance only on its 
narrow edge. In the flight of birds and other flying animals the 
phenomenon of reaction overcomes the various resistances. Thrusting 
downwards a certain volume of air by means of its wings, the body 
of a bird acquires a certain rebound, such as we obsene in a piece of 
when fired, or a sky-rocket. 
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Sonic matliematicianB, iu endeavouring to ascertain the amount of 
W'trk done in the act of flying, have effected tlieir calculations on an 
erroneous boisis, and have found, amongst other absurdities, that a bird 
rtiH size of a goose must, in order to support itself in the air, esecute 
work ettuivalent to that of two horses ; when we all know that the 
strengtii of a child is sufficient to stop the motion of the wings in 
a bird of this size. No doubt animals that fly have very powerful 
for moving the wings from above downwards, but that does' 
prove that a great amount of work is necessary to sujiport them 
These muscles are powerful because they must be capable 
>viding a sudden effort, but tliey are not ref^uired to repeat it 
inntiUy. After every development of force comes a long period of 

that the total amount of work done is exceedingly small. 
le muscles which raise tJie wing are, on the contrary, very weak, 

it rises slowly and in the ciicumatances alluded to altove, 
iteaii of calculating the quantity of work done, it is preferable 
leanure it as M, Liais has ihnie, liy takinj? the weight of several 
of birds, measuring the surface of their wings, the velocity nf 
ppngression, &c. The general result, of this research has been to show 
that the ([uantity of work necessary for ili};lit is represented per 
second by less than one-third of the weight of the bii-d or other 
animal raised to the height of one yard, and that the ratio of the 
weight of the bird to the surface of the wings increases with the 
sptui of the Litter. Tlie last fact shows that the larger the animal the 
pusier is iXa flight when once in the air, but small birds rise easier 
from the ground than large ones. 

To rise from the ground, a bii\l must spring- Now, as their strength 

J8 nearly proportionate to their size, and as the tjuantity of work 

ueceasary to accomplish a bound of a given height is also propor- 

iiimte to the weight, it follows that all birds, whatever their size, 

iiing nearly to the same height. But the extent of spring acconi- 

I -bed by the smaller species is sufficient to enable tliera to flap tlieir 

itiga w*ithout bringing them into contact with the ground: this is 

.:>\ the case with larger birds, such as the ei^le or the albatross, and 

I lie latter are obliged to run for some distance along tlie ground before 

Uiey can rise. When they have thus acquired a certain amount of 

horizontal velocity, they suddenly open their wings as if to soar, and 

the BXtonded surface tends to counterbalance the olfecta of gravitation. 

It is at this moment that they spring, and rise at once to a sufficient 

height to flap their wings. Many large birds, such as the eagle aii<l 

condor, generally avoid settling on llie ground, and remain perciied 

jh rocks, from whence they can easily soar into space. 

2 



The elusion of this ilisatflatiftii mftv, t 
stating, iixit men vrill some day ot other flj Uinntgb 1 
iiiunns i»f tlii'ir owa physical strength, but by means o 
ap)ianLtu« (or helices) set in motion hy some powerful | 
Huch tin sl«utn or electricity. In the meitDlitne lut i 
iinriutiiiti of oiir ImIIooh exc-unioos. unil tvUl« nur j 
into PniiMia. 





Those sciences which depend solely upon obsen'ation can make but 
(ilow profess. Meteorology, iriore especially, is a long and compH- 
lailcd ehidy, the elemeuta of which are far apart and transitory. 
Tliose who suppose that an hour's observation is auSicieat to enable 
Iheni l« be(«>me acquainted with the principal phenomena of ihe 
jsphcre, evince little knowledge nf scientific inetliods. Days, 
, and even months may elapse before the most attentive nb- 
Mir 18 rewarded by an insight into tlie laws of the phenomena 
tch he subjects to investigation. 

jie ascents descrilwd in the preceding pa^es were verj' different 
I each other, iuaBUiuch as tliey are each characterized by a par- 
uulur state of the weather. Tlie present one, made on the 14th July, 
will Ih! found also to differ essentially from all the olhera. The sky 
liml Itfien rainy during the fore part of ihe day ; our balloon ilaelf had 
ii i-n wet by a shower from two to three o'clock, and rain fell upon it 
_':iin at a ipiarter past four. We started at ."di. 22m,, the weather 
Ning very cloudy nfter a thnmler .sliower, and with a fine breeze 
riny, 



pB— perjiendicularly ovt-t tliv Are de fEtoile, and in less 
than five inmut^s snare*! uvtr the eunntn* of Moutmartre. We are 
already 2,461 feet hij:h. AW Ua*e left. St, r>euis to the left, and we 
perceive a liglit cloud faangiti},' over I*am, but Dot rcaching to tbe 
);^>ulKL This time it is nut a vast body nf dust thai vre see suspend 
over the capital, but a real clond. Soon tbe great city di3&|:^)ean 
rrotu onr gaue, so rapid has been our departure. Tbe bi^b toner ti 
the stately chnrcli of St. Uenifl. tlie last restiog-place of French kings, 
which Louis J V. gazed at from the lower of &t tiermain, also Bias 
away from us witli astonialiin!; rapidity. 

To out left we notiuni rbe Gonease. Here it was tfaattlw 

Jint baDnon I wbii' .mm tbe Chainp de Mara on llw 

:i7tb Augi ...ug m lun sliaim of a living being occupiwl 

the car of . which was fated in tbe workshop ol tlie 

•niUiera Robert me Place des Victoin^s. under tbe supcrintendeiiu; 
f I'pifvssor ( 1 .It had been brought through Paris by night* 
ind D.-oclKtl tbe ( u»p de Mnrs by torchlight, much to the astouish- 
wnl of tbe pwple. who had never witnessed such a spectacle before. 
We have already alluded to this ascent. When tlie aerial globe liwl 
risen to u grcut height, the envelojK- burst and the gas escaped. Tbe 
ballorm then came down veiy rapidly, and fell at Gonesse, stnkiug 
terror among tbe inhabitanta of this quiet village. 

They mn in n cniwd towards the monster, and two monks having 
asserted that the skin was that of some fabulous animal, stones were 
tin-own at it and pitchforks stuck into it by the peasants. It is even 
said tlmt llie ciirale of Gonesse deteniiined to exorcise the wonderful 
bi-ast, and a ppocessiun of country folk nianhed out towards it. Taking 
a most circuitous niute, and ntutlcring mnny prayers, they at Inst came 
near the sjiot where lay the .=enii-j;lol>c, vibrating and shuddering with 
the pli^btest lir<'ath of wind. Itut Ihey a)iproacbed it verj' slowly, iti 
the hopes that it would fly off again .... At last tbe biavfst amon<; 
tlieiii, whose name history has not brought down to u.s, fired a gun at 
it. Tlie chui;;je of shot, tearing the enveloi>e still more, caused the 
remainder of the gas to issue and the balloon to flatten down com- 
jilctcly. At this Tnonient every one rushed forward to give the terrible 
inunsler the coup dt •/raw, but the stench of the gas which issued from 
the wound caused the most enthusiastic to fly back again. Finally 
the palpitating remains of the victim were fastened to tbe tail of a 
lior.se, and di-agged five liniidrcd yards across the fields. 

The next day the Government, in order to prevent a repetitiou 
of such .scenes, published a "Notice to the public on tbe ascent of 
balloons into the air," in which it was explained that they are not 
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i, but merely glulms of silk inflated with gas, wliicli is lighter 
-I iiir. and that it is necessary to study their movements in the 
■s of rendering them nsefiil to society. 

^\ lnjnever we puss over a village the geese invariably eackle 
1 !ie dogs bark ; no bird ever approaches tlie balloon in the air. 
u can be little doubt, therefore, that our aerial machine either 
iiifns or astonishes every living being. 

'> ■■ glide on in* a north-easterly direction Ijetween two zones of rain, 
'■ the right of us and the other to the left. The rain wliich falls 
In- sunshine forms an oblii|ue white trace iu front of the darker 
I. red clouds which form the tmckgi'ouud ; whilst that which falls in 
-liade is seen as grey lines upon a liackground of whitish cloud 
■lid. J>rawiijg8 of the rain-clouds and the oblique rain ai* easily 
ited; for these clouds are above us, travelling more rapidly than 
• '"•. and iu the same direction, 

! ii'^ humidity of the air, which diminished at the commencement 
ur ascent, now increases gradually: we bail 71 on the ;;round 
ri' sturtin^. 67 at nli. 27ra, at 1,6-10 feet of elevatiou; and 6G at 
iHiiv. at l.tiilU feet. At 61i- 22m. it was 77 at 1,345 feet; then de- 
-ni lo T-i at 2,13.'{ feet, and 71' at 2,(i'.*(* feet, which occurred at 
■ 111. The Iheriiiometer, which indicated Tl^'G Fahr, on the ground 
r>; we started, gnuluaily sank to hSi". 

a lih. Iijm. we are over lliieux; six minutes later we cross the 

'. .iv at the Maras station, and we leave Dammartin to the left. As 

;-:u*8, soon after, over Noefort, I notice on the map, as lying to our 

bund, the names of pla<!es which should recall a terrestrial para- 

iisL — "Eve." "Kve's Mount," "The liridge of Eve." They may be very 

wetty places, but we cannot stop; already we can perceive the town 

f Lann on it« high plateau ; it is not upon our horizon, but stands out 

ll.ick upiin the grey background of the immense plain I eyond. 

n is forty-eight miles from here. 

: iiu is fulling all along the north and north-west region, and we 
' not liud a glimpse of the sun since wn started. This, on the 
■ ''■. \* fortunate, for if by the heat of the solar rays the lallcwju were 
' ■■ much dilattd, the rain, which threatens us and will protmbly 
II ua Imfore long, would doubtless bring our projected journey lo 
'■nipt termination during the night. 

. !.-r sailing from 5b. 40m. till tib, ."{Um. at a height pf 2,4110 feet. 
l.;,'Uten our weight by throjting out a few pounds of ballast, and 
i.i 4;^G5 feet. 
'■ ■- now enter the Di^partement de I'Aisne, and can perceive the 
uitanes of the forest of Villers-dilterels. Vnirn time to time a 




m n Hf L tu ; we tnut it U oMadj aatmAai wm s wlide Tit 
.iiiukc of t iuchiufi« How* KTBT Ut tlw iKnb : Uioe exiK^ U 
Am;, on nlV'f-ue carrent twlnv ua im Ax eaitb'» sniCicc. I ban n 
tliaerved i iUOeretKc of cunmW txeeft over dw nmJnlatrd <nBti| 
if th« Lnm I afi^Mim. <>t n * Art mvrtrr 1 bad Dot beftm nntia 
Uht fart 

A mirloiut nielMinilM^nil itbetionraoB nn ittcwrml no Urn fm 
Fur wniiv till i« ]Hu*t Hv ImiI nntinul «umO li^ clbnik sHaWri I 
Wltiu- iiM, iiu«iiviiilinl M il trinr ovn- tb* imanits trf" tbe tnn. ■ 
jiHifxi-tly Hi ill. AVIien w« iwiw iiver Ibv laiyrM of Umti we ftxnid It 
it WAM a cVmil Kit) MID feet ahtvr n pond. ]!«■ 

iuiiii|i|t'ii<ly iAoUtifl. een wcne ^^t ft-ft wide uidTIf 

ft-i-l tliick; liiit 1 I ru iu alMnhit*- Ailloras. V« 

llit'n- 1)1) '" lawl ; nr did tbe Mind take At 

ftiriii (if n pond of w-atm ? This we ■ 

nut ithlt* til iter) tvtav wttn in lilce masupTaluag 

tlif i-oiinm c<r u riviii'*L vH tu lielivve that wlulrt w 

wm {irngnwiiiig at A iwr •m.-oud. at an nU-^-otioD €(■ 

piily 1 ,G4fl fci't, tlieru m i^ ».. iexe wiwlevet *]"iig llie « 
of llii' tJniuiKl. 

Tliv liimiidity itf the air has vi , io a veiy cnni]ilimted niuii 
At MVHl] o'clock the hyfrrometer nmrKed SO, at a heigbt of 2^ fl 
Hi 7h. U>iii., HJ at 2.428 fw-t; at 71i. SOm.. wbilsl over the fniwt.9 
111 I. II til f.-i't ; iiii-l 111 Vli. 4:^lin.. iit II lieigiil uf L'.'.Ort fwt, «(■ hwi Jtt 
Tint llii-niiiiiiiiitrii'itl iiiilii'utiuiis atv mure re^lar: we had 5U' t'lthi. It I 
•AMHi Iwl : r,T■^] m 2,4H1 fwl : und 59° at 1.47t) fet-t. I 

Wi- miil In-tWfi'li ilirttanl wHie» iif mill. Tlif siiiuke which precedes ^ 
till' mill H ilrivi'ii willi i-i-cnt. r.nc.' in tliti ilin-otitm uf the rain itself: 
Il in till- "iilv |im*njuiii'r "liidi in'rii|iii's Ilu- sjnice lielween the dooiis 
mill llif I' I rill. Till- iiiiiiki', wliirli is ne-mi-r to us, aud alnugside of the 
riiiliy /.am; nfi-m" I" Ix* altrsiol'-il to tliis zone, and forma a rijjht angifl 
villi I III- foriiiiT. 

.\i ,■!...), 1 ,:.-\nrl: M„. -^l-v i.r--i-til<-.! 11 ni!t?mfirfnt s|»wtac)i?. The 
-nil, Imlili'ii iiy ilic IuljIht ilmuis. lit up tlii' niin, iimkin^ it ajipear 
likr iiH lit I'll iJiri 111 It liiiil sniLii'iliiujr .if ihi' u]iinyiriiiice of im immense 
llviiyiil li^;lii liniiiiiii,' mi ilic ^iiniiiil iinii risiiij; directly hehiiid the 
I'l-iii.U iilH.\r. In II li'W iiiiiiiiciits tlic wlinle iif \ntiire was illuminated 
iiikI \i;;iinnisly nilnini'il liy tills ciiricnifi filiiic Hie snmuiits of the 

' Till- [.liriiciiiirmiii in (irobiibly umilngmis to tliat of a cloud siispendfd in 
llip iiir <'T ri'Mlliii! <m llic lop of a liill, when tbe wind is blowing Btrooglf. 
Tlic cliind niiiimni i"tntionnn-, Imt i|j« particles are midpr^in^ constant change ini 
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didtiiut hills, and the clouds almve, were alike tinted with the 
red light. 

In a short time the sim buist forth like an enormous sphere of 
r0d-h<iit metal, between two lines of niddy clouds. But at ten minutes 
past eipht we had lost sight of the orb of day, ami contimied i 
journey in the twilight. 

Whilst partaking of our dinner we made mii experiment, which 
consisted in fillinj; a tumbler witli wiiter to the very edjfe of the rUss, 
'ould have been impossible to mkl another drop of lii[uiil 
lOUt causing it to flow over the sides. W« wished to si-e whether 
pCMoillatioDs or any other motion of the hallimn would cause tlie 
Her to overflow. Toothing of the kind oceurrwl, thoii;;h our iicriol 
I iiTftS travelling with the rapidity of a loromotive. and with 
1 undulations of several huiidi'ed yaiils: not a ih-op of wat^r 
ihe ^Agfi of the glass. 

(potlier mechanical experiment was made in the eveninjf, and 

next day. I wished to verify Galileo's principle of the 

mdence of simultaneous motions. According to this principlt!, 

Idy which is allowed to fall from another body in motion partici- 

B in the motion of the lattei- ; thus, if we drop a marble fi'om the 

iiead of a ship, it proaen'es during its fall the nite of motion of 

|v(uwel. and falls at the foot of the mast, as if the ship were still. 

'. if a Ijody falls from a balloon, does it also follow the motion of 

t- latter, or does it faJl diroctly to the earth in a line which is per- 

' iidiculur to the point at which we let it gi> * In the Hrat case, its 

11 would Ite described by an oblique line. "Rie latter wan found to 

ilie fact, as we proved by letting a bottle fall. During its descent 

■ |«trtakes of tiie lialloon's motion, and, until it reaches ihe raiih. is 

.'"uvs seen perpendicularly beneath tlie car. 

I n falling, the Wttle pi-odueed a very loud hissing noise, owing U> 
I ' ivsut^nce of the air, and (similar to the noise made by a musket 

II wlieii it passes violently throiiirh a layer of water. "We were not 
U- U} fullnw the bottle until it reached the earth, fur the white 

tj-'T in which we had enveIo]>ed it was torn awny from it in its 
Li lid descent. 

AIm.iu nine o'clock night succeeded to the twilight. The black 
;i.niU which had followed us since our departure now overtook us. 
mi the sky, which Imhiw ns hml Imen hitherto inoH'ensive en<uigh. 
I ->v liegins to till with the threau^niug mists. The m™jn, which 
ji.ialil have risen at six o'clock, has not yet shown her pale face; 
jj the (vmtrary, tlie sky has betwtne blacker than ever, ^^uddenly 
I find oureelves envelopcil in darkuews. We hud hoped all ajimg 
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tlmt oiir prtigresB would Jiave been more rapitl than that of 1 
(.^loiuis, and tlmt we should liave oiitetripped the skirm. 

At Hh. Ifiiu. thimder. At 'Jh. I'Um, the heavy niiii fHlla i 
ci-ockliug iioisi! upon the UiUoou. As there is uuw no donlit % 
that tliu storm lias overtaken us, we decide upon (li>iu|; whut i 
lieat (and what can only lie dune in o bidtoon), naniidy, to rise ahcmfrfl 
I'louds which are dremdiiuy us with rain, My ])ilot. liaviiig i 
everything iu ease we shonld be obliged to niiike a rapid i 
throws out one measure of IwUiist, and we rise through the r 
to a height of ;j,937 feet. But it seems tliat this Is not snffi 
The floud comes again upon us. We throw out more bulloat. |i 
niter pound, and rise U> 5,578 feet, and liere we are ijuite ftreftfl 
the troublesome weather. Indeed, it is quite essential not to gatl 
it' we are to make a long journey. Tn such circumstances the bal|0 
might, in the coui'se of a few minutes, collect enough water hi * 
it down and cause it to sink to the ground, which would be a t 
disa^-eeable occiirrem'* in the middle of a dark stormy ni^ht, 
we got above tlie atonny nimbus, we heard the rain falling t 
ueath us for at least half an hour. 

The niiu has ceased, and the country i.'* now visible heuottll V 
And what is this brilliant light and that noisy festivity vbicli fl 
ceive down below, whilst the sounds of an urchestra playing ( 
music reach our ears ? It must be a very large room, and is probt 
some public ball — they appear to be amusijig tliemselves. 

Wehavejust passed over the little town of iSissonno. We raiutll 
passed Laon on oiu* lef( during tlie rain. At present w^ are B 
for the Ardennes, Will not its high plateau covered with \rooib/ft 
its chauts of hills, reach np to our balloon ? No, we shall bouiul 4 
them with some five or six hundred yards to spare. 

It is now eleven o'clock, luid our height ib 5,247 feet. Thfl <t 
niometer marks o(i° Kahr. and the hygromotBT 'JS. We have ] 
over woods and mountains, The moon, which had " eaten np thenl 
Is %'ain bidden beliiiid a tliick veil, and rain ajipeurs tu lie I 
once moiw to the ea.tt of us. We are still plungi'd in absulate K' 
and in tlie midst of this solitude we feel w« are th<t (mly 1 
beings who are at this moment passing through lhi> rugiou nf JDJ 
and sleep. 

But what is that stony star just below its, shining aniiilftt tlutJ 
foliage of the earth ? U it a fortress on the fnuitiiT ( Is It BCjf 
surrounded by bastions and ramparta I We pass periwtndictilarlir 
it. Irut cannot, diatiuguiah the vestige nf n light, Ncverthwleiw;! 
h-ng rows of hiiuw:* inside the fnrlitii'niioiis. and lar'gi- wjiianw nVitlMlt^ I 
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exercisiug troops. It is Ruproi. We slinut to the ^^^^| 
! officers, hut in vain. At the hfiight at wliicK we are .^^^^| 

viiice, were it equal t» that of Lubhiche himself, could ^^^^^| 
tlio Liaith i Carried alon;; by the wind, we have pussed ^^^^^| 

wliicli have no existoQL-e Tor u?, iiml we now soar over ^^^^^| 

at Lwt shines Tiirth. Sm^ll U|>lit cloiuh fly from time to ^^^^| 
t8 disc, hut do not intercept \U silver mys. Around the ^^^^| 
lUH aureola in vaguely seen, and very soon a mngiuficent ^^^^| 
V spreatU itseli' out alH>ve tlie lower disc. We can only ^^^H 
hree colours in it — red. Rreeii, and violet ; and even these ^^^^| 
tly ^'isililc. Au instaut later, inatuad of lieiii^ aliove the ^^^^H 
tuicirclc is st.'i;n >ielow it. It \s a lunar halo, an optical ^^^^| 
e».-rilK)d by Artigo in vol. xi. of his "(Huvres," and must ^^^^H 
kt-n tor tiie jihcnoini'iioii known it.^ n " liniitr rtiinliow." ^^^^| 
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FKOM VAKIH INTU PKUSSIA {ratUinwd). 

It ia now midiiij^lil. Wc an; thu only ni-'rial travt-lltirB plut 
depths of space, and surrounded by sik'nce, solitude, nnd 
Our conversation rIoiib breaks tbe nionotony nt" tliis dreary ntfm. 
and the sound of our voiws in tluwe dark hei^'h^Mxnns («itnelhiii(! 
deroj;atory Ui the laws which ttdvcm the world. The \iTey claiida nil 
alonj! the iiniuoiise vault, and fly, tike armiea of light phantonia, iflw 
the deplliB of the night. After awhile the silv«r mys of the moon 
gleam forth, and their soft light falls ujmiu onr oi-rostut 

Below, an unknown landscape is indistinctly sketched. Fmnce hli> 
gone from lieneath U8. We arw now sailing over Belgium. I unw 
carefully the indications of the various instmments. Chir tieigbt at 
midnight ia 3,230 feet. We shall soon Iw higher. Whilst I write 
these lines our cars are assailed by the noiac of a waterfall, whitli 
breaks thu profound silence of our jnumey. Wl* Iiend over the caf 
Ui reconnoitre the couutry l»elow, aud we fiud tiiat after [tafutini; over 
a small stream we have come upon a lar^^ir one, which can oiilyl* 
the Meuse. We follow its sinuous course for some time. Beaulifii' 
river, 1 welcome thee ! Near thy lianks, on tliu old mouiitain wliic^ 
overlooks tliy fertile plain, I was born. Littlw did I tliitdt, 
playing some childieh game within sound of the murrai 
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HHh that I sbonlii some ilay cniss over thy alreniii siLspended to I 
I Uglit tu-rlaS yli>V« ! Tby p<>aceM waters How towards the Rhine I 
dl« Nortli Sea, iuto whicli they fall, and are lost lor ever. Thus J 
t witU our own brief existence, flowiu^ towards the regions of J 
I and mystery, to vauish aomo day in that uiikuown ocean intofl 

Bfc ir e must all desceud I 

^^wflion ami, buw lieaiitiful this is ! Do not dream of days ^'one i 
^^Knot tltose th<! lights of Xainur, some six or ei;^lit leagues I 
^^BkAnd see, there is Hiiy, and beyond it iinain Lii'ge \ Here 1 
^^Hnit over Belgium, and we may cross a corner of Holland, 1 
^^^■frfbre we enter Priissia '. " i 

BHRtbeervations from my worthy pilot bring back my thotighta I 
9^ present sitnatiuu. We are over the district of the Sambre and I 

Mease, which recalls to our mind the military aeronauts who were I 

lached to the armies of the Freu';h Republic, and who observed the J 
^xiaition of the enemy's camp by means of balloons, Perhaps the I 
tining of the battle of Flenrus was due to them. J 

Since tlmt time l)a]loon3 have been little used in warfare. In I 
!>9 M. Eugene Godard was called to Solferino, and the ballooii 1 
lioli was to have served on this occasion carried us up on onr tirsfc I 
esciirsion. J 

The Belgian towns, lit up by gaslight and the 6ames issuing from I 
) smoky summits of the blast furnaces, pre&ent to us silent aerial 1 
rigators the most singular spectacle. The deep sound of the Meuse, I 
it flows ahmg its course, ia accompanied by the sharper noises from I 
} workshops, wliose tnyeterious flames and dark smoke rise in the J 
itADce around iis. | 

The night passes by almost before we are aware of it. As early as | 
elve o'clock, altliough we are yet far from the summer solstice, the! 
le twilight was distinctly visible in the north. The light of the 1 
■on ia diffused through the sky ; the clouds are not opaque enough i 
interrupt its rays. I 

Green and Monck Mason, on their long night journey from London j 
Germany, accomplished on the 7th November, 1836, passed over j 
lis spot also, over Li(^ge and the Belgian blast furnaces. They tell us I 
after miduight the lights below were extinguished ; that there was I 
noon in the sky. though the stars shone brilliantly ; nevertbeleas j 
lute darkness reigned around them. They compare the darkness 
iss of black marble, which yielded on our approach, allowing 
I to enter still m^ire deeply into its cold dark sides." 
I must confess that in the three night voyages wliich I have made 
one of which the sky was overcast, and there was no moon — I | 
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never experienced any such sensation, but I agree with these travellers 
as regards the severe diameter, the silence and the solitude of snch 4 
Journey prosecuted at some live or six thousand feet above the surfaoQ 
o[' the earth. 

During a period of profound silence, and relative darkness we hi 
a reniarkaT>le noise above U!=?, as if the silk of the balloon had 
and the gas were flowing rapidly from the 0}>ening. The real 
of this was soon discovered : the network creaked upon theaillMl-^ 
envelope from the elfects of damj), and the three little balloons^ welH^ 
rolling along the ec^uator of the larger one, their friction against thiM 
enveloyje causing a slight noise, which, in the profound silelMM^'^] 
appeared more intense to us than it really was. 

After midnight time api)eai's to fly rapidly. At Ih. SOm. the 
twilight is t^ilenibly luminous, although the air is veiled by 
mists. We lighten the balloon l)y thi-owing out a few pounds of 
ballast, and rise giiidually and slowly to a height of 4,920 feet. We 
leave the three towns, whose lights we pei-eeive one after the other to 
(»ur left, and at "Jh. HOm. we pass Liege on our left. 

Whenever we sail above the clouds the moon shines forth with 
.]>eculiar brilliancy. Venus glitters through the morning dawn, and i 
the twilight is int^mse enough to ]>roduce shadows. 

Above the light of dawn we have trulv a fairv scene: clouds of 
every shade, which have accumulated in these higher regions, fonn the 
most wonderful of landscapes, n(»t unlike the curious pictures drawn 
by the hand of Nature on certain descriptions of agates, and we 
would imagine that we ha*! befme us several ftnti([ue towns situated 
among vast Al]»ine rangtjs, an*! somewhat vaguely distinguished j 
through the mist, high above which extends the pure sky. 

Although the air below is mf>re or less veiled by light mists, we can 
<iistingiiish rue country, before threes o'clock, as clearly as at uiid-day. 
Our course follows the edg(» (»f s(une considenible forests sitiuited on 
our right hand. These jilains fare they ]>lains ?) have a very difleieut 
aspiH't fnnu those on French tenitorv. In place of the r^^ular 
patches of (ii'lds which lie u]K)n the surface in ]»arallel lines like tho 
S([uares of a thin board, the country here is composed of fields' of 
every size and form, like the various ]»n^vinces on a eolnured Doap.; 
most of which are sun'ounded bv hedtres as thev are in Eutrland. 

For some time, already, we have been able to pen*eive the course of >:■ 
the IJIiine. tliuvigh we are still sixty miles distant from it. AVe'Ieave - 

I 

' 'V\\\< is till'- tii-st tinio tlisit the aiitlior mentions these three Hnmll ballooM 
;iii:irliril to I In* cinh', a wodilcnt of wliirli is ;rivcn a few jKis^w further on ; und they 
;iie aliiideil to a;piin in tlie siM|iiel. - T. L. P. " * 
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■^pH Oil the right of our courae. Until tliis voyage, that which was 

ill" fmm Paris to Spa in 1851 by SI. Eugene Godard, accom- 

: iiu.hI by the I'rincesa de Solms (Madaine Rattazzi) and five other 

N'lMr tmvelli'rs, was the largest excursion ever aidtieved by my 

wurthy pilot. In fiitnre this wiil rank third, as our journey to 

Aii^-oulenie was fifty milea longer, anil the present one will lie 

I vianla of sixty miles in excess of it. 

i he last Belgian town which we pass is Vei-viers, and at '6\i. 40in. 

1 }ias3 into Prusaian tenitoiy by the little town of Eupen. 

Al)out 'i\i. lom., whilst sailing along at a height of 5,906 feet, the 

liv^Tometer marking 93 and the tliermometer lieing at 41° Fahr., we 

MiUiess with much interest xh& foymaiion of dmuix, which develop 

ilit^tnselves rapidly both above and l>elow us. The country, winch 

-uii't! day-dawn liad exhibited an infinite variety of rich tinia, is now 

_:.idiially masked from view by the accumulation of fleecy cloud 

ijiiienla. We have scarcely time to admire the vast variety of 

111- and colour, the villages, the woods, the roads, and the field-s. 

lire the formation of abundant white clouds cuts otf the view on 

■ vy side. At first they are fjuile diaphanous, but tliey suddenly 

' une opaque and completely hide the lower regions from sight. 

These clouds are formed and vauish again with astonishing rapidity, 

ami we might almost ask what fairy wand orders them to appear so 

mysteriously over the surface of the country. From the liygrometrical 

obser^'ati'ins taken this morning, I am of opinion tliat currents of 

t<ild air circultte tlirough the atmosphere and condense into viaiblo 

clitiid tlie layers of damp air througli which they jiass. Then the 

slightest current of warm air causes the mist vesicles to disappear 



Tim small clouds aro, moreover, attractetl mutually to one another ; 

no sooner are they fonnetl at various points than tliey approach each 

other and unite into diib mass. We sailed for two hours above these 

L-hnids, which lay along a zone situated at a height of from a,280 Ui 

")(> feet ; some of them may, consequently, have been about 2,600 

I thick, .Sometimes our balloon actually aeeme<l to fioat along the 

1 1 r.tce <if this cloud ocean, and the residence of man below was then 

I ifiipli't^ly ecHpspil from our sight, and was, for the time, far from 

iLir thonghts also. 

□uf balloon has continued to rise, and we are now fi.560 feet high. 

It-what are those golden fires which light uji tlie eastern horizon 

|.the whole hemisphere beyond were in a state of coullagrntion ? 

1 the approaching sunrise, which we shall presently have the 

B of witnessing in all its grandeur, for we are now 6,560 feet 
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above tlie valley of the Kliiiie. Our Paris elirononieter marks ouly 
half-past three, and the Aniiucnvc da Bureau (his Lonffiiifdva infoiiDS 
us that sunrise is at 4h. 14m. But then we are at Aix-la-Chapelle, 
.*^° 44' to the east of the meridian of Paris, and at an elevation of 
6,560 feet, which will account for it all. On our right we can 
distinguish the province of Luxemburg to beyond Treves, and on 
our left we can tnice Holland to the shore of the North Sea. 

The Phine flows along with its silver ri])ple in the distance, like 
a serj)ont spread over the green surface of Germany, and whose 
flattened head reposes at the edge of the Nortli Sea. All nature is 
silent, save from time to time the timid chirping of some little bird » 
when, suddenly, a vast golden streak of light breaks forth from the 
east and caresses the highest clouds of the atmosphere, clothing them 
in rosy and golden tints. The orb of day has just appeared, and its 
golden disc flies amid the purple clouds which have separated on 
its approach. 

As the sun rose ginidually from the other hemisphere our balloon also 
rose in space, and we weix* 7,^)46 feet alxjve the earth when its glorious 
rays shot alnn-e the lower strata of clouds and penetrated between 
the lower cloud zone and the highest grey atmosphere, which was 
decorated only by a few whit<i streaks of vaj)Our. 

At 3h. r)4m. the sun ai)peared to us to rise a second time. Hidden, 
at this moment, behind some dense rows of cloud, we could eiwily 
ima;iine that its disc had not yet risen ; when we saw it again upon 
the horizon, it had no longer a deep scarlet tint, but one of silvery 
white. It was the waters of the Hhine n^flecting the dazzling image 
of the sun's disc towards us at this instant. 

Before we have reached Aix-la-Chapelle we can see Cologne with 
the naked eye, or, rather, we can iHstinguish the cathedral as a dense 
black mass u])on the silver background of the river's course. At 
4h. 26m. we pass directly over the railway station of DUren (which 
is on the line from Aix to (*ologne). 

Whilst we were at an altitude of 7,fi70 feet and passing above a 
layer of clouds, the sound of church bells reached our ears ; it ^"as 
the flrst terrestritd noise we had heard since the music last night. 

Th(* sound of Udls is verv soft and sweet as heard from the skies, 
but we were not allowed to enjoy it long, for it was soon followed by 
tlie soun<l of cannon ; and from minute to minute the voice of this 
gracious a])paratus of civilization and jmigress growled among the 
clouds. It was the artillery of ^liilheim ])reparing itself for the 
iH»xt war. 

The aiKMtMit ciiy of f^olngno forms beneath us a regular seniiciprlr 
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BoIderHl U) tlie left bauk of the Khine, UnleaB one exarainud it 
hat att4j|jtively, it might he taken for a moderate-sized snail 
Utcking to the thin hninch of & tree. We are sailing along trau- 

nlly and Diii^iiiiceiitly at a height of 5,900 feet, admiring the rich 
I'lscnpc of the Rhine, tlie Sielwngehirge and their pictiiresqiie 

IWys, the vales and hills of Westphidia, and the course of the 

, cT towards tlie grey landscape of Holland. 

TTiB moisture of the air had been gi-adually diminishing, and the 
hyproract4Hr marked 62; the thermometer was at freezing-jioint. But 
the sun had at laet penetrated tlie clouds, and shone brilliantly ; 
it was the finest period of our long journey, and we were fully 
BT\joying the maguificenco of the spectacle before ua ; the balloon, 
instead of sinking, rose still higher undfir the iuHnence of the drier 
RbDoephere which now surrounded us. What man, in face of such 
■ splendid spectacle and feeling perfectly secure in the midst of the 
Uure I'ault, could ever dream of returning again to the earth's 
surface ? Alas '. there ^as a man \t'ho, by a kind of nostalgic desire 
t(i gain the ground, was at this moment anxiously inspecting the green 
I liins of Prussia ; and this man was precisely Eugene Godard ! 
When I saw his hand approach tlie valve-rope, I threatened as 

*.rely a-s I could to denounce him in the public journals. I begged 
iiim U> let the wind carry us on to Berlin ; I tried to convince him 
that his at'Tonautic reputation would benefit considerably thereby, 
&at my meteorological ol«ervationa were not completed, that the 
^Boon was still good for a length of time, &c. All in vain. 
^■[y companion replied that a journey of more than 300 miles 
^1^ the road) was pretty well for one sitting ; added that we had 
scarcely any ballast left for the aerostat, and no breakfast for 
ourselves; and finishetl his discourse by repeating that the wind 
j^nyn rises in the morning, that with our piiisent resources wc 
^■Id not hold out for the whole day, should be forced to descend 
Hpre mid-day, and should prolxibly meet with some accident, as we 
Wm no ballast wherewith to counteract an unforeseen fall or the 

' rise wind of the plains. 
I could not do otherwise than accept his argumenls, and bow ■ 

I 'le the greater aeronautical experience of my colehraled guide 

I" tlHTeupjii pulled the valve-rope as we were crossing the 
,.!.ine at half-past five o'clock. 

three little balloons attached to the circle of onr aerostat 

us to descend in a spiral direction. Tlie earth seemed to turn 

under us, and we appeared to he precipitjited in a cycloid f>«m 

regions of the air. The sun lil us up brilliantly when we 
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yrv-vc. iitily 2,1)20 Tvet liigli. The laiiilsciijie belnw liecatue more Ae6 i 
aiitl tliR (lurk mountains raise<l tlieir ]>eak^ )tig1iL>r in the Mr aa 
ilaxcended tnwer ttinn their Biitimuts. As ve tuatlt! our desoiait u[ian 
(jenimu ti'iritory. wo put up the French flag uu one or the mpm of Hie 
lialiuMii. As soon as we ^t near eimugli to itie ground to distinj^niah 
the jiCupK wo tuiw H uiultitude of iieasaiits, in curious costiuiivs and 
with L'liorniuus ]ii(K-3 in tlii'ir mouths, running thiunjih ttiu fivltts M 
moot us. \Vlii-u tlie rar ali>;hted gently on tliu surfucc c>r tti« guea 
8wm*d, plenly of .slroiiy anns were then.* to hold ns seeurdy dsWfc 
(.)ur jp'itiiti'St difficulty was to prevent the lueu stuoking wlien tbfly 
itpproHehHl the Imlloou. Our ears were soon ■ivwpiiw^^rtHl hy tUe 
chews mid jjuttnml sUonls nf tliese wortliy (leminus. 

We hitd descended in the ncj^ditiotirhoml of Solin^en, near Dnssel* 
dorf, 4" 4-V eaat of Paris, nnd 51" li' nortli latitnde, having acrx>ni[tliBhnl 
'i'Mi miles iu twelve hours anil a half. Our inlenlion waj to have left 
tlie halliinn inflated until the evening, and thi-n to eontinne Einr 
jijumfV : alter teiiig towed to a convenient plate \n the bystanders^ 
my lirst care vas to secure the u]etecirolo;;;ic>d tn<itrumenls to load 
the c:ir with lieavy stones, and llien to pour the gtia ot the httlu 
bullions iiiti the hirycr one, to njplitce thiit whith bail V-en Itel; 
but II vioU-iit Momi iii'iLsc ill lb.- .'Vi'iu.!-, and nblmd m In tnipty 
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FROM THE CONSEHVATorRE PES ABIT* ET MeriEilS TO THE 
OAimESS OF BEAUtiESCr. 

W'r. have now come, dear reader, to the last ai-rial voyage of this 
»iTie* — Ihat wLJuh we made on the liith April, 1808. It may have 
U«ii Tvmftrkeil that the narnitive of each journey differ* both in 
irs form and oliji'.rt from that of the others; and if, instead of ten 
C'liaptciit, 1 hod )»>(-n a^ked to 1^*^ite one hundred, the field of observa- 
titm is so vaat tliat I doubt not every succeeding account would 
have differed widely from tJiat which preceded it. For a Inntf 
time the impressions thus produced will he endowed wilh novelty. 
nnd will always present themselves to the niinil under new and 
1 1 rtt^xpectt-d aspects. Wo who inliabit the earth's surface have 
■ -irculy any more perleet notion of Nature, of the grandeur and 
I ti%'«j work of the ntmoijphere, than tlie fish whicli swim at the 
I'ottom of tile sea can have of the surface of the ocean, the currents, 
'Uir- tides, or the phenomena of heat and light which constantly 

I I'lir in the hif^jher regions of their ocean. The aerial ocean con- 
liliuted largely to the life and beauty of the glohe. We vegetate 

II its shoals and in its shallow waters, and remain ijiuorant of the 
jctacles alforded in its greater depths. The contrast lictween 

igiiomuce and the rich^es^ of their higher n^iont ii> 
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sn great that I caiinot understand how it is that tnati has not l^ecotne 
ilomiciled above the cloiids. in that pure and btaiiliful region where 
il never rains, where enow is never seen, and where the soft light 
hreeze wafts oar car aloni; without making itself perceptible. 

The aerial excursion wliich is the subject of this chapter is 
uut flu extensive as the last, and will not take lis ai.'ros3 the 
Uhine. But it has its special character. It Is not always the 
lonfiest jounn-ys wliich are the best or the most instructive, and 
Nature often presents us suddenly with som« new spectacle which 
we little exi>ect«il- 

I will observe once more, in connnencing this account, that Uie 
preaence uf n profeastonal ai-muaut is exceedingly useful in an aenal 
excursion madu for scientific j^urposea ; tlie observer is too much 
ocvupied to attend to the Iwlloon, atid the management of the 
latter reiiuires. aa we have aeen, a thoroughly experienced psrsou, 
whose attention umat be constantly riveted ujxi'n the ever-varying 
equilibrium of the aerustait as it proceetls on its course. 

Wo rose from the gunlcii of the Conservatoire, where sixty-four 
years previously Gay-Lussiic and Riot made their memorable aacent 
Ttie instruments were all ci>m[>ared with standards before we started 
Il reipiired five hours to inflate our baUoon of 42,000 cubic feel 
cui»icity. At three o'clock M. Eujit'ne Clodard aud myself took our 
seats in the car, and at 3h. I5m we rose very rapidly and in a 
south-westerly direction. 

Attached to the network at the eijuatorial line of the balloon 
might have l>een seen hanging a circular piece of tissue ; it was a 
parachute about a yard wide only, wliich may Ije used to moderate 
the rapidity of an ascent or a descent, as proposed by Count Xavler 
Branicki, with whom our readers have made acqiiaintjmce in a 
previous excursion. 

This paracliute, which we here tried for the first time, caused 
the ball(X)n to oscillate for some time, for we w"ere oUligeil to rise 
raj)idly on account of the wind. The weather was overcKist since 
the morning, and slightly wet alwiut noon, and at tlie moment 
we started there was no break in the clouds. At the first glance 
below we could not help feeling some surprise at the sight 
of the immense crowd which was stiitioned outside the garden 
around the Conservatoire, It seemed as if all Paris had come to 
witness this ascent, in spite of the care 1 had taken not to make 
iiiiy iMiiiounceiiient of it beforehand. 

One minute and fifty seconds after our departure we crossed 
over the Seine and the new Tribunal of Commerce, being then 
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i foet lii^li : ilin?e uiiniites kttT we took as a guidJnji point 
D15 litUe obsvrvfttory near the Pantheon, being then at n height 
of 2^20 fcelv At 31i. 25m. we ciiiBsed the fortilirjititms between 
llw IVrtw irArciieil ami the Sceaux railway, and at a height of 

At lliiit moment — and it is the first time I ever ncitieed it — the 
varre»t (changes its direction, aiul is now due south. At 3Ii. S+ni. 
we iiliall pii83 to the eii^t of Bour^ -la- Heine, and hiter (at '.\\\. ii'Axo) 
shall leave Lonjuiiieau to the ^est. , 

The t«.'niiJeniture ilefireiiseB ni|iiiily as we rise. The standard 
tlieriiiomeler at the OonservatJiirt! mi.ikert StC Falir. in the hall 
uti the ^n>iiiid-iIiH>r ; my tlierniometer nmrked also 5D° in the 
giinlen before we started. At an elevation of I,9()9 feet it. had 
siiuk to It)"*, at 2,4(iU feet lu AT&. at 2,838 feet it marks 41', at 
;t.l17 feet it is ■A\f-1, at 3,773 leet 'AT'-i, and at 4,205 feet it 
marks 30" (i. 

I swk in vain for the lower level of the clouds; they are not 
spread out in a unifonu layer, as I have sometimes noticed, but 
an dtBSemiuated here and tliere. When we arrived at a height of 
3,937 feetj many were aeeu dispersed like immense light flakes of 
wool beneath us. 

Oar breath condensed in steam whilst we soanid tlirough a zone of 
air 3,77" fei'l high, where the hygrometer gave it« maximum indication, 
and where the thermometer marked 37°"4. There were no clouds ; 
but it was near the lower limits of the disseminated layers. Higher 
up again our breatb diil not condense in this niauner. At 4,12(1 
fvX we are almost TOmjiletfly envelojied in clouds; the earth dis- 
njtpears gradually from fiiglit ; the general a8{>ect of the country, the 
Vifntdft anil lanex. are stall %'i6ible ; soon, Iwwever, the ground is 
bidden from sight, and at 4,li42 feet we are at the higher level of 
the clomls. Their density is slight, and to-day I do not exi>erience 
the siugular eftoet produced upon me the first time I plunged 
iuto an immense layer of clouda, when I was astounded by the 
light whicb lieumed into them, producing a joyous effect as we 
Baared out of the lower regif>ns and tluoiigli immense masses 
of cloud. 

Rut a marvellous spectacle awaited u.s. At a moment when we 
li:ist cxjKteted in see anytliin^ remarkable, and whilst I was care- 

Iv Holing down the indications of the hygromeler, we found 
-.■hv* near to the Hinguliivly uuiluhded siirfi«-i' of ilie cloinl-to]w, 
1 MiddKnly— at It-aa than lUll feet fi-om ii.s perba)Hi, and Oppo- 

■ to the Buu. wliicli had just revealed itself— we pee the lower 
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purtions of a balloon nbout the same size as our own, and sus- 
pended t«> it a car coataiaing two travellers, whose fonos are m 
familiar tliat we reco-^niize tlieni without auy difficulty. 

The minutest (lutails are apparent, even the thinnest ro))es and 
the cords and instnituGnts suspended to them. I make a mution with 
the right ann. — my spectre moves hia left. Godard flourislies the 
national Sag, and the shadow of a fl^ la moved hy the sptctral 
hand in thu oir. All around the image of the car we see eou- 
eentric cin-lea of variolas colours: in the ceutiv a yellowiah white 
t>ackt;rouDd, on which is depicted the form of the car; then conies 
a pale iilue circle, around which is a yellow zone; then again a 
^Ti-yish red zone, and tinaily a light violet tint, forming the externa! 
circumference, and blending itself gi-aduaUy into the grey tone ot 
the clouds. 

It is not the first time that this interesting spectacle has been 
witiiisssed. It is tiie first time it was ever seen from a balloon,' uo 
doubt; but there is nothing verj' surprising in this, as buUooii 
fts<:ente have been so very rare (!) up to the present time. In 
mountainous tegions several observers have Motii*id and measured 
tliese said luminous aureola:. Curtain popular treatises on meteor- 
ology have luug since given representations of the phenomena iu 
question, under the name of UUoa'x Circles. In these engravings 
we see a traveller {IHloa himself) standint; ujvjn a iiioimtain; at 
a certain distance from him we see bis shadow represented verti- 
cally, and around his head we have first a luminous circle, then a 
series of rings of various colours. It was a phenomenon of this 
description which I had just witnessed from the balloon. But it 
was not exactly an Ulloa's circle either, and I heard it described 
recently in a popular leetiire-room, in a very gracious manner, as 
Flamjuarion'x Circle. But it is needless to incori(orate another 
surname into treatises on I'hysics (unless it he for the purpose of 
showing that Ulloa's )ilieuomenon is somewhat variable in its aspect), 
since we have nowadays groujHid all these effects under the generic 
name of antfulia. 

The word anflielia indicates by its derivation that the phenomena 
in question appear in that region of the sky which is opposite to 
the sini. They were seen by La Condamine, Bouguer, and Ulloa 
in the Cordilleras. Tlie shadow of the observer is tigured U[>on the 
surface of a mist or vapour in jiro.xiniity to the spot where he 

' I ulwiiyii suw the ima^re of the balloon, Ihv car, and niinjelves, sinrounded witb 
Beventl luniinous cuncciitriL' circle*, un tliu clouds, oo passing above them in bright 






stands ; a light aureok siirromids the head of the fij>iire. " What 
suTpriaenl us most," says Boiigiier, " was to find the head of the 
figure sniToiinded hy an aureola formed of three or foiir cnu- 
itric ciiulea of very vivid tints, similar to tho.ee of the rainbow 
red being outside. It was a kind of glory, and each 8]>ectator 
itemplBt^l with selfish delight that which surrounded his own 
liend, without noticing those which appeared also about the heads 
I'f his neighlxmra." 

VUitu relates, in his turn, that each of them saw his shadow in 
lif^ centri! of the three rninlKiw circles, surmuDiIed by a fourth 
irrlc of one colour. "The moat external colour of each bow," 
ivs he. " was scarlet or red; the tint next tn it orange, the third 
-How, tlie fourth straw-colour, and the last green. AU these seg- 
iM'nts of circles were perpendicular to the line of the horizon ; they 
(rioved with the motion of the person whose image they surrounded 
like a glory. At the commenceineut of the phenomenon the form 
'■f the arcs was oval, but towards the end of it they were perfectly 
(.■ircular." 

The same apparition was formerly noticed by Seoresby in the 
I-'hir r^ions. According to Ma description, it is seen whenever 
i)ii-rc are sunshine and fog at the same time. In the polar regions 
rtbi'.n a layer of light mist rises on the sea, an observer placed on 
tln> niasthead sees one or more circles u])on the fog. These rin^s 
.r(.- concentric, and their common centre is situated upon the straight 
iuu which joins the eye of the observer and the fog, on the side 
[iposite to the sun. The munber of rings varies from one to five; 
" i-y are most numerous and brilliant when the sunshine is very 
■light and the mist thick and low. On the 23d July, 1821. Seoresby 
iw four concentric circles around the shallow of Ills head. The colours 
i the first and second were very \-ivid, those of the third were 
. i ^ibltf only at inte^^'al^, being very faint, and the fourth was formed 
uii^rely by a slight tint of green. 

The (Jermau meteorologist Kamtz has often witnessed the same 
lomcuon in the Alps. Whenever the shadow of his head fell 
m R cloud, it was seen surrounded by a luminous aureola. 
To what peculiar action of light must we attribute these efIi?ctH ? 
ler declares that they result from the ptissnge of light through 
nine particles of ice; such is also the opinion of He Saussure 
Seoresby. 

obftorvatiomi made from the balloon as described above prove 
ihis lyinnot I« the case. On the lieigbta of nioutilnin.'^ 
raure ntirsi-lvi'K directly of the fact by riiting into the 



clouil which shon^ the iihenoniennu ; liut the balloon aUoni 

to pftsH into Htid through the clouds, and to Hoar itilo the reijr 

8p<jt where the optical effect takeg place, so tliat we can easilv 

examine the state of the cloud. At the momeDt on which we mw 

tile phenoQietioii wl> hitd risen to a. hpi^ht ni A,59'.i feet, and 

at the higher level of lht> clniiiis (this surface was far from unifonn, 

^'beiu;; excessively iitidiiluU-d and limken). The thermoiDutor tuarlonl 

85°'6. The hygrometer had indicated its maximum (77) 830 fert 

lowijr down, in the lower poi-tiou of the cloud xone ; it had tliea 

(fn to 73. Tlie miueoiis vapour tliat formed the cloud in whicb I 

phcnoTucnnn occurred was quiw; devoid of any {wrlicle of ii*. 

I then s adopt the opinion of I'rofessor Eiiiutz, that ajiliietia 

« can< *he action of the vesicles of mi^t tijton light 

therefore 1 w referred entirely to ^fl 

. assorted lonz ago l>y Frauiiliafer, and coii- 

rat.iona of mt«, in which he noticed i 

io when I cloud was between him aud 

a when ine same cloud Imd j^t opposite 

a sni I does not liifTtir essentially from that which we 

ed in the preceding narmtiven when speaking of the hmiiunit 

aktuloio of tht balloon ; for as our aiiTostat rose higher above the 

clouds, we saw the outline of the luillnou j:i?t sniiiller iind tlic coloiuvJ 
aureola increase in s\7.v, so that, instead of merely surrounding llie 
image of the car, it soon enveloped that of the entire balloon. 
The colours then got fainter and diaapijeared, leaving merely a 
luminous shadow with a dark nucleua as a centre, which sliadnw 
tmvellefl with us along the clouds. We have already seen that this 
luminosity ia owinij lo the reliection of light from the little vesicles 
of water or dew-drops. 

The sun ia very hot, and dilates the gas of the balloon, thereby 
increasing our ascensional power. Above us we have tlie pure blue 
sky, and the shadow of the balloon is much smaller and further 
from us ; it shows itaelf more distinctly when it tmppeus to fait upon 
tiiick clouds; the rainbow colours surround it comjiletely. A vast 
incommensumhle ocean now lies beneath us, broken up here and there 
into enormous fleecy blocks, which curve and heave themselves intn 
various fnrins and positions with extraordinary rapidity. AMicn 
rikim over the upjier surface of these heaps of cloud, we sometinieJ 
5>i;rietrate into enormou,? white mountains of ^-apour, and cannot 
help feeling surprise at the fact of their ofieritig so resistAnce 
our progress. 
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It is truly a magnificent spectacle tliat we have before us when 
suspended as it were in a vast vacuum above an uninhabited ocean 
formed of immense undulating cloud heaps, the hills and valleys of 
which continue to the furthest points of the celestial horizon. Tlie 
earth is completely hidden from sight, and men live down below 
enveloped in dreary fog or relative darkness without dreaming of the 
splendid sunshine which reigns here above. 

At 4h. 10m. we are sailing along at an altitude of 5,250 feet, and a 
break in the clouds below allows us to get a glimpse of some town 
surrounded by lai'ge gardens and plantations. It must l)e Arpajon. 
But the gap closes ; the clouds travel very fast in a contrary direction 
to our course : this appearance is no doubt due to the fact that we 
are travelling much faster than they are. Sometimes we feel rather 
a strong breeze, which, as everyone knows, is a rare occurrence in 
a balloon. 

We hear dogs bark, and the roll of a drum. We have risen still 
higher, and are now at a height of 7,550 feet. 

The hygrometrical observations have been fertile in important data 
concerning the distribution of moisture with the height. At the 
surface of the earth the moisture is marked on the hygrometer as 
73. It has been as follows for the various altitudes named:— 



' Hygrometer. Altitude in feet. 

72 1,969 

74 2,546 

75 2,963 

76 3,412 

(Muximum) 77 3,773 

76 4,036 

75 4,528 

73 4,593 

70 4,757 

67 4,889 

64 5,003 

61 5,128 

57 5,210 

55 5,249 

48 6,562 

30 9,843 

Though the sun is hot to the face, the temperature of the air 
has constantly decreased. At the altitude of 9,840 feet our ther- 
mometer was at 19°*4 Fahr. At that of 13,020 feet, which was 
our greatest altitude, we had 10°-4, although the heat was almost 
intolerable upon our heads. 



» 



It may be liiflicHlt to (kscribe the novel iHi|irp«8ioii pnHiupwl 
upon the mind of thv obser^'er in these elevated imd desert re- 
;;ions; hut when a thick Inyvr of cloiui separates us completely 
Iroiii the eartli, we feel seviffw!, na it were, from the sphere of life. 
Although the cpectaclfl whirii presents itself is fine liejond descriii- 
tion, — though these vast expanses cannot fail to produce a gloriounly 
imposing effect rather than one of sadness,— yet the vital function* 
are no longer accompliaht-d witli i-egularity ; a dryness nrisps in tlie 
throat, the lungs are more or less atfected. and the presence of blor-d 
upon the lips produce a disagreeable effect,' which is constantly mixed 
«p with the contemplation of tliese grand scenes and the iiivestigiilioii 
of the curious phenomena aronud. 

When we had arrivotl at our greatest height, some ulouds wludi 
had not yet taken the fonn of cirri, but were disseminated acmss lli<- 
lilue sky as " mnres' tails," caused the gas of the balloon to co»iIeit»c^, 
The sun's rays had already caused a considerable (juantity of gas to 
escape by dilatation ; so that when this condensation occurred, we 
sank very rapidly to about one-half our elevation ; in a few miDUt«« 
we descended no less than e,o60 feet. However, wn did not icatli 
the lower level of the clouds, thanks to our ballast, and we continued 
our route at an altitude of 4,920 feet. 

The little town of Ktjinii>es passed under us almost aa an in\isilile 
object, whilst we glided at a height of from 10,000 to 13,000 feet above 
some transparent clouds. 

At +h. 55m. the clouds became less dense, and we saw beneath us 
Angerville. \Ve had just crossed the Orleans railway, to the left of 
which we sailed for a whole hour. A train from Paris followed ns 
for a long time, but we progressed more rapidly tlian it. and witli 
infinitely less noise 1 

We pass Arthenay on our right at hiilf-pa.st five, and Clievilly at 
.'>h. 43m.; we cross the forest of OrleJiiis and the niilway, and bear 
now luore an<) more towards the west ; we leave Orlean.s to the left, 
and come uiwn the Loire at Mareau, following its course for s()nie time. 

Tlie sound that was most frequently heard during this excursion 
was that of the drum. Experiments wliicb we made uiion the echo, 
show that sound returned to us in eight seconds when we were 
between 4,43ri and 4,518 feet high ; and in a second and-a half when 
at a height of 837 feet over the river Loire. 

We followed the course of the Loire for a long time, and at a 
conijwratively short distance from its surface. As the condensation 

' I never experienced my of ttieae effects till I had long pn«sed the height* reachwl 
b; M. PInmiuiirioD, and ftt no elevnCion wua there the pre^euce of bliHid. - Kp. 
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of llio gas continued, and our ballast was wull-ntgh exhausted, it 
would hare been imprudent to continue our journey and await the 
approach of night. The trace of our route upon tlie map told ua 
that we might arrive at Uhambord in about lialf an hour, and get to 
the south of Tours by half-past eight o'clock. Supposing ua to have 
gone further, we should have reached Loudun at ten, Napoldon- Vendue 
about midnight, and then on to the ocean, which would not have 
been very a<^eable on bo cold a night, and without the light of the 
moon. We cast our anchor at 6h. 57m. at Beaugeucy, having sailed 
ninety miles through the air in three hours and forty-two minutes. 
When at the height of 13,000 feet, we progressed at the rate uf 
lliirty-four milea an hour. 

Beiint;ency is the town in wliich the physicist Charles, member of 
lli0 Academy of Sciences, who was the lirst to make an ascent iu a 
Uilhiou mied with pure hydrogen gas, was born ; and we had the 
i;iimi forliuie to make our descent precisely upon a piece of ground 
t^longing to a relative of the late distinguished aeronaut. The 
farmer who rented the land wished to make us pay Bomething for 
ihe damage caused to the crops, &c., by the crowd of people who 
rushed in to witness our descent, but the proprietor, reminded by 
our visit of the excursions of his celebrated relative, would not 
hear of it. 

In concluding the account of this journey, I may state that 
among the instruments experimented with, was a special aneroid 
barometer, which we compaied carefully in its indications with an 
ordinary mercartal barometer, and have come to the conclusion that 
the former instrument may be used with perfect confidence. The 
instrument in question was specially prepared for this ascent by 
!\L Richard. It is certainly much more convenient than the 
mercurial barometer, and delicate enough to indicate distinctly a 
ri»e or fall of two yards. 

It was very agreeable to me to conclude this series of aerial 
travels with ao vivid a reminiscence of the first philosopher who 
made au ascent by means of hydrogen gas : what a period of 
enthusiasm it was ! 

We have not made much prepress, it is true, since theu with 
BSpect to the guidance of balloons, hut the young science of meteor- 
K-Vlogy ^^ already gained much, and will in time be placed in 
jsiou of the laws which govern the currents of the atmosphere. 

The first sailors who navigated the ocean -were obliged to discover 

e laws and periods of the various winds, so that they might choose 
proper seasons for their voyages. The same lot awaits our 




atrial naviga ore, and tlie conquest of tlie atnmsplieric ocean will 
not, we hope, he delayed anotber century. 

Wc may devot* the conclUBiuD of this chapler In a mpid emniMn' 
tioD of the results of my ecientific observationa, which have wily 
been casually alluded to in tlie foregoiug narrative. 

First with regard U) the distrihution of moisture in the 
according to the altitude. It results from t«n series of c 
siieciatly made for this purpoat, hnd taken at some 500 dif&s^ 
positions — 1. Tliat tho moisturo of the air increases from the 
of the ground to a certain height ; 2. That it reaches its maxininm a 
tlii» xouo ; and 3. ~' ' " s it decreases constantly u i« 

rii*e into the hiyhwr rej e, which I will call the swt, 

nuiximum dump, vartfc ordiiiR to the time of the dfj, 

the periiwl of ! of tb« sky. In rare circiUB*' 

itances (<] unv «. nated near the surface of thf 

"ound. s genera noisture npjwars to be constant 

.hether the sky be and whullier the 

je made at night tl e. 

Hotnewhat conneclea he incnntf of the diothennsnl 



prcipKrty of the air as we react? heights aud as damp dtcnam. 

At ttll altitudes greater than 6, i"e . or thereabouts, it is imposaMl 
not to V« struck with the intensity of the solar rays ; a difference' 
25' to 34° Fahr. has been noted between the indication of the Ok 

nioiiH'tiT outride Ihe car iinil that in the ahade of the interior of 
the car. 

With regard to the circulation of air currents, it is curious to 
note that the ti-aces of my different aerial voyages are all represent«l 
by lines which have a tendency to curve in one and the same genewl 
direction. Thus, on the 2.'id June, 1867, the balloon started with i 
north wind, directly towards the south, but it soon veered slightJj 
t-jwiirds the west, becoming gradually soulh-aouth-west, and after i 
while due south-west when we despended, A similar result wu 
observed in every excursion, and the fact led me to believe tb»t 
above the soil of France the currents of the atmosphere are con- 
stantly deviated circularly, and in a south— west — north — east — south 
direction. Is tliis phenomenon to be attributed to the law of 
gyration of winds recognized by Dove, or the solar action and 
diurnal variation in the temperature of the atmosphere as FitzEoy 
Kuinioses ? Or is the fact due, as lladley thought and as M, 
llourgeois lias recently altirined, to the variable velocity of rotation 
of the earth's surface aronnd the central axis of the globe in different 
parallels of latitude ? Lastly, have we in this circumstance the 
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1 current of the trade-wiiida described by Maury ? I cannot 

i moment decide upon the exact nature of the deviation I have 

piibed. The velocity of the currents in which we travelled 

Jly increased somewhat the longer we remained in them. 

r are, moreover, variable with the altitude. It appears to me 

i*t two or more currents flowing in different directions are very 

f met with as we rise in the air ; and when two layers of cloud 

r to travel in opposite directions, the effect is generally caused 

J motion of one layer being more rapid than tbe other when 

letter appears to be moving in a contrary direction. 

(av8 made 550 aerostatic observations upon the decrease of tem- 

iare with the altitude, and it results from them that this decrease 

■ - ninre rapid when the sky is fine ; slower when it is overcast. With 

Ifiir sky the mean decrease was 1° Fahr. for 345 feet ; in a cloudy 

,y ibe mtan decrease was 1° Fahr. for every 354 feet 

riie temperature of the clouds is higher than that of the air above 

:iiid below them, 

Ifie decrease of temperature is more rapid in regions near to the 
luce, and becomes less rapid as we rise higher. It is more 
I'l'i in the evening than in the morning, and on hot days than on 
1-r.Ui days. Sometimes we meet with regions which are hotter or 
voider than the mean temperature corresponding to the obsen'ed 
>ltitnd« ; they appear due to warm or cold currents flowing through 
tbe air. 

I have found it convenient to class clouds into two varieties only ; 
namely, cumvio-straUia, which when they lie upon the ground are like 
enormous masBes of grey steam, or when seen at the zenith like ]ai;ge 
hales of cotton, and which appear to toucli each other when seen in 
perspective near the horizon. The other description is the cirrus, 
little white clouds appearing in the higher regions, taking various 
tints in the evening, souietimes mottled, and often floating in long 
narrow strips. I leave aside the stratus, which does not exist in the 
daj'time, and whose form appears due to an efl'ect of persjiective ; and 
tbo nimbus, which merely indicates the shape taken by a cloud when 
it resolves itself into rain. 

Alluding only to the two special classes of cloud, the former 

(cMinulo-stratus) ore usually situated between tlie altitudes of 3,250 

Let. and ■l.ItOO feet from the earth's surface. But they are occa- 

iiilly met with beneath and above these altitudes. The second 

- ; cirrus) are never lower than five times the mean height of the 

■ T dfiscription. 

'ilur maximum ol relative moisture is found undcmealh the lower 
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lerel of the douda. Hii; teinpentare inoesses, on the contni;, u 
we me iato the tiody nf tbe cload iUel£ 

I lure already alluded to mme e^tpenmenta od soond, made doting 
oar excoraiooa. I tiad tltat the intensity of rahoos sounds emitted U 
the outface of the earth is carried up to rery great bd^ts in ■ibt 
atmoophere:. The whUtle of a looomotiTe rUes to near lO^OO feet,dit 
noise of a railway train to 8.200 feet, the barking of a dcg to 5,90fl 
feet : the rejMrt of a musket ia beard to abgut the same height ; tl» 
ahoutin;; of men and women can be beard eomotimes as high as 5,000 
feet, and at tliis altitude the crowing of a axk and the sound of ( 
church ))ell are audiblt;. At a height of 4,551) feet the roll of a dram 
nnd tho niuaic of an orchestra ai« distinctly heard. At 3^55 feet in 
altitude, a man's voice may make itself heanl ; tlie rolling of a cart 
OD thfl [Mvetoent con he distinguished somewhat higher; and in tin 
MtillneM of the ui);ht thu coutbo of a liver, or even that of a sinaQ 
Ktream, pro<htcc« tit this clevaliou iilmoat the elTect of a high wate^ 
fall. At n hcifjht of ;-t,000 feet the croakinn of frogs in a morass ii 
beard in all ita intensity, and evtm the sharp note of the mole-crick«t 
is distinguislied easily at an altituth- of 2,500 feet. 

it iH very different, however, as regards sounds which travel down- 
wards from the balloon to the earth. "Whilst we can hear distinctlv 
the voice of a man shouting 1 ,1)00 feet below us, he cannot distinguish 
what we my until we sink t« within 3^lt feet of him. 

Clouds form no obstacle to the transmission of sonnd, as 1 have 
before observed. 

As to the velocity of sound, I could only estimate it roughly by 
experiments in the echo, by means of a good chronometer. The mean 
velocity thus obtained, deduced from the double trajectory of the 
sound from the balloon to the earth and back again, falls between 
1,083 and 1,875 feet per second. 

The scintillation of the stars is much less in the higher regions of 
the air than at the surface of the ground. 

At elevations greater than 10,000 feet, the sky directly above us 
appears dark and impenetrable. It has a greyish blue tint around 
the zenith, an azure blue in the zone between 40° and 50°, and pale 
whitish blue nearer to the horizon, 

I have often noticed the apparent effect of the moon upon the 
clouds. It suffices to pass two hours in a balloon about the time 
of full niooTi, to perceive that certain light clouds are resolved and 
tiisajijjear as the moon rises higher above the horizon. Is it a 
simple coincidence, or has the moon a direct effect upon them ? 

Such is a very brief sketch of the principal observations, scarcely 
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ded to in previous chapters, made during my tea aerial travels. 
ive & few others wliich have not yet been suHiciently discussed to 
presented here. I trust that those I have already given above 
' prove of some use to the science of meteorology. When the 
}uest of the air shall have been achieved, universal fraternity 
( established upon the earth, everlasting peace will descend 
Mm heaven, and the kat links which divide men and nations 
jvered. 
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CHAPTER I, 
THK LA.ST VOYAKES OF THE " lilANT." 

f friend Nadar begins biH memoirs of the Giant with two necro- 
pcal notices, one on the courageous PilStre de Rozier, and tlie 
lier on the distinguished Dupiiis-Delcourt. In spite of myself, I 
ill imitate him here, and this account of my tirst balloon aseenta 
I commence in a similar manner, for the glorious Hanoverian 
in, the gigantic Giant, is dead ! After having served in the 
excursions of which T shall presently relate the painful history, it 
was determined to transform this glorious son of the air into a captive 
balloon - . . but he would not allow himself to be confined to the air 
[ the Cremome Gardens ! The three aacents of which I am about , 
[flpoak may be considered as the three last gasps of the late Giant. 
I cannot siiy how long ago the desire of rising into the air developed 
lelf in my breast, but I was always one of those who envied swallows , 
Wir wings ; and whenever I liappened to see up above the form of a 
n that had Just escaped from some hipjiodrome or other, I always j 
t my heart beat— partly from pleasure and partly from fear of J 
g the aerial navigators come to grief, for I was then ignoranfca 
[ tlie ease with which such ascents can be made, and, all tlungsl 
msidered, with wliat safety they can be accomplished. 
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The means of guiding balloons also occupied my tlioughts not a 
little, at a period when I did not understand the mechanism of a 
•common steam-engine, but those thoughts ceased to trouble me when 
I became better acquainted with the car of an aerostat. I am not 
•different from other people in this respect, and I finnly believe that 
the more a man becomes an aeronaut, the less he will torture the 
brains of worthy mechanics. Go up into the atmosphere, make 
yourself practically acquainted with it at various times and seasons, 
and you will become convinced, like myself, that we scarcely know, 
even yet, all the resources of a balloon ! Before we discard the 
apparatus altogether, it is at least prudent and wise to ascertain 
what can be done with it ! 

Some twenty years ago I sketched out the project of a captive 
balloon with the view of initiating the public in these matters, a 
project which was afterwards carried out by M. Giffard, and in which 
I should undoubtedly have failed. But the Coup d'4tcU happening 
about this time, I was promenaded from prison to prison until my 
aerostatic dreams vanished forcibly. This state of captivity produced 
in me, nevertheless, a passion for aerial adventure : I saw the clouds 
through the bars of my cage, I admired their ever-varying forms and 
tints, their rapid metamorphoses and curious movements. At night I 
saw the stars, but their distant light did not speak so eloquently to 
my soul as the clouds of my native country, rolling along like huge 
mountains of gold and silver upon the azure background of the 
pure sky. 

I was formerly a pupil at the College Ste. Barbe, together with my 
two brothers, one of wliom afterwards had M. Barral as assistant, at a 
period when the latter was Professor of Chemistry, and just about to 
make his memorable balloon ascents. When I returned to Paris after 
numerous peregrinations, M. Barral had founded a journal called the 
Presse Sdervtifigue, on which I eagerly accepted a position. Whenever 
the opportunity occurred I never failed to ask my worthy editor-in- 
chief for some details of his aerial excursions, and listened with great 
attention to all his lectures, until, in fact, I believe I knew by heart 
all that could be said upon aerostatics in spite of the vastness of 
the subject. 

I was bold enough to publish in the above-mentioned journal a few 
articles on aerial navigation, and I solicited rich amateurs of extra- 
ordinary adventures to come forward with the francs necessary to 
enable me to repeat the experiment which Buggieri had made upon 
a sheep. I declared that I was ready to be shot up in a sky-rocket, 
provided that its projectile power were carefully calculated, and that 
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provided with a parachate. Bat it was all in vain 

dist presented himself. 

%e idert of making this experiment was suggested to me by some 

[brmancea given at Algiers by the Brothers Braguet, on the 

lapha plain. These bold aeronauts abandoned themselves to the 

bice of a small fire-balloon, inllated by hot air from burning straw. 

r rose at first with very great rapidity, which soon decreased, 

never; and when they had risen to a height of about 500 yards, 

' descended slowly about half a mile from their starting-point. 

r performance lasted, at longest, not more than five or six minutes. 

, it appeared to me that the ascensional force of a sky-rocket 

(ht be regulated in such a manner as to permit an ascent of short 

tation, 80 that it could be employed, for instance, to get a peep 

I an enemy's camp in time of war. Kozier'a sheep was not 

ured in making sueh an ascent^ — ^why should an aeronaut perish 

% like experiment ? 

^B ascents accomplished by the Brothers Bragnet in Algiers met 

1 a very mediocre success, in spite of my articles on the subject 

I the newspaper Algerie Nouvdk, The Europeans witnessed the 

tacle with curiosity and pleasure, but the native Mussulmans 

I not appear to take the slightest interest in it. I remember, 

; others, a group of Arab cliiefs, who had come to Algiers 

\ the races, and got a sight of the balloon ascents gratis. None 

ihem paid the slightest attention to the performance, and the 

■ individual of the party who seemed at all interested in what 

I going on overhead was a large lion attached to the suite of 

\ of these Eoubarat 

tis is not the firat time that ignorant and fanatic people have 
I noted as manifesting complete indifference to balloon ascents, 
the taking of Cairo, when GeneriU Buonaparte wished to 
iduce an effect upon the inhabitants, he not only made them a 
, but supplemented it with the ascent of a fire-halloon. The 
mpt was a complete failure, for the French alone looked up to the 

e what became of the balloon, 
(ut I must return to the Pnsse Smntijiqite, from which I have 
)ed somewhat. 

1 inventor having suggested the notion of establishing a direct 
bl communication by means of balloons between Paris and St. 
tad, 1 took upon myself to make known the difficulties, or rather the 
cwsibilities, of such an attempt. How necessary it is to separate 
ms and reality when the subject of aerial navigation is on the 
The world of the imagination borders so intimately upon the 




rther, that co noii sense inust be conatantljr on the alert, unless we 
wiali to travel with Cyrono de Itorgerac, Edgar Poe, nnd Jules Vetne. 

A captive balloon no loii^r pertains to the atmosphere, neithe 
lioea it belong ejjtirely to the earth. It is forced, if I may 30 speak, 
to serve two masters at the same time. It is at the mercy of tl« 
winds, ajid its anchoraf^e to the soil is of no protection to it Bjr 
brinf,'inR all the resources of art to Iwar upon ite fiir, by coverii^ tbe 
whole affair with an intiiiitt^i amount of ropes, pulleys, &c, tre caonot I 
ensiiiu itx stability, tior uiisu'er a iii<>m<^nt for it8 safety. 

Finally, I prott«te<l firmly uguinat the flying machines imt^ined bf 
Ijitidellc ftitd Nftdar. 

Twii.-« I cAnlfniplati,-4l the pleasiiin of making an ascent in tbe 
Oianf, the linit tinit; from Meaux, and the st-cond from Hanover; but 
\ only succeeded in getting a ticket to witness the jierformanoe. It 

as only five or six ye^rs later tliat 1 bad the pleasure of seeing ae 
-icent of the (riani announced to ie place at tlie time of the 

position Universelle, on the 23rd Jni e, 18fi7. 

This was the first balloon ascent wl ich had taken place at Paris 
tincfl the Hllno^-l!riBn caiapaign, and an immense crowd cams U> 
vitucss it. Thousands uf spectators pressetl round the enclosure 
hicli contained tlie colossal balloon and its most illustrious captain, 
M. Nadar ; the tickets of admission had been issued at prices varying 
from one fmnc to twenty francs, and the spectators wers arranged, 
accordingly, in concentric bands upon the esplanade of the Invalides. 
It was an unfortunate choice of position, full of sad souvenirs ! It 
recalled the misfortunes of the Ghhc of lA'nnox, the Eagle of Godard, 
and of the Flying Fiitfi of M. Dehimiiriie. But the Chimip de Mara 
wiis occupied — tbe Exhibition buikUn;; stood upon it. 

A large pipe bad been placed in a diicli dug for tbe, occasion, and 
conducted the gas to the centre of tbe esplanade. In order to occupy 
the attention of the spectators whilst the great baUoon was being 
inflated, boml>s, crackers, and small balloons of one cubic yard 
capacity were sent up into the air, and produced a wonderfid effect 
These preliminary operations might have served to determine the 
direction of tbe wind at various heights, but they were only looked 
upon as a menus of diverting the attention of the public from the 
liin^e bnlloon in course of inilation ; for they had to wait several hours. 
It was nearly four o'clock, in fact, before the network was joined to 
the cur and the latter loaded with lialhist. The car being attached to 
tlie hoop, and tbe last preparations for departure having been made, 
the travellers took their seats one by one, and, to my great joy, 1 find 
myself among them. There were M. Xadar, the illustrious captain; 
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Tor Simon in, a well-known mining engineer and a great traveller; 
M Sonrel, one of tte astroiioraera of the Imperial Observatory, who 
M,is then oceujiied with a work on "The Bottom of the Ocean" 
■ xtremes meet in the atmosphere 1) ; and some others. 

Here we are, all of U8 in the car; hut one more operation is yet 
!• ijuisite. We must put out a sufficient number of bags of ballast to 
give the balloon sufficient ascensional force. We soon find that we 
ahall be obliged to depart without any ballast at nil, unless we take 
ciire what we are about. One of the travellers must get out, we are 
too numerous. Upon whom will tlie eye of the ferocious captain 
liapi>en to fall ? Though protected by the presence of my chief editor 
in the car, 1 cannot help fearing that my aeronautic (f/W is now 
threatened Luckily, I notice in tlie car an enormous copper case, 
like a huge chimney-pot, containing certain scientific instruments, 
constructed with the view of collecting air at the t«mperature of 
32'' Fahr. Now, although the Giant can carry up a weight of some 
10,(H)(i Iba., everything included, it is tempting the gods of the air to 
cany up such pondeiuus instruments as these. If we wish the 
science of the atmosphere to make rapid progress, our experimentera 
must not content themselves with sending up this hea\'y copper 
appamtus : they must come and make the necessary operations 
themselves. 

The efTorts of several hundred soldiers, who find it as much as 
Uiey con do to hold the monster balloon, add to the interest of the 
HC«iie. The dilettanti around are amused when these human beings 
lose their footing and remain suspended for a moment in the air, like 
bunches of grapes. We have not a single tool, — nothing that might 
facilitAt^ the preparations, — ^ud yet we are within a jjistol-shot of 
flie Universal Exhibition, where the marvels of modem machinery 
abound '. Our aerostat is nevertheless completely in the savage state, 
aj« if it were on the banks of the Uiger ! After all these interruptions 
and oscillations, the peculiarly unpleasant effects of which I cannot 
jKjssibly describe, the object before us is finally achieved, and I am 
the last to notice it. In fact, whilst I imagined we were still awaiting 
, tlw termination of our struggle on the ground, here we are in the 
■ttdiUe uf the clouds \ 

^^Hometliing similar, I conceive, must be experienced by each of us 
^^Hta Wc pass through those t«rrihle doors of wliidi (iloetbo speaks — 
^^Bd we pass from life lo death. So rapid .... and yet so far 
^^K ■ nothing but a ilreaui .... it »eenis like another life that ia 
^^H beginning for us. There is the earth going away, and here 
^^B-tho clouds udviinoiiig u]ion u.- Where are we } I ha\e 
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scarcely time to ask this question, when a thick cloud envelopes 
us entirely. 

But in a little time the clouds disperse, and in one glance we em- 
brace the spectators on the esplanade, and those still more numerous 
on the outside. The neighbouring streets appear paved with human 
heads. The grounds of the Exhibition and the parks are filled by a 
compact crowd of people. Sympathetic shouts reach us from all sides, 
and assure us that balloons are still popular. We are travelling along 
with the rapidity of the arrow from the bow, when suddenly I feel 
something strike my shoulders ; it is like an electric shock. Is the 
balloon done for ? What, already ! . . . . 

" If 8 the poultice," says some one, with an encouraging voic^ ; but 
I had no idea what the said poultice could be ; it certainly was not 
quite so soft as soaked bread or linseed meal. This is what had 
happened : — A certain quantity of sand had got into the interior of 
the balloon before it was inflated ; it was mostly carried in by the 
shoes of those persons who went into the envelope to inspect it and 
repair any holes that might exist in it and allow the gas to escape. 
This sand had got agglomerated into a single mass, which in its fall 
had chosen me among the group of travellers in the car, and suddenly 
intemipted the flight of my imagination, which would doubtless have 
carried me into a region of fog far more dense than that in which 
we are now floating along. 

The white clouds into which we have risen hide the ground from 
sight. We still hear the Uproar that accompanied our departure, and 
already we must descend. It appears that the price paid for the ad- 
mission tickets imposed upon the aeronauts the obligation of coming 
down before night came on. Scarcely have we had time to admire 
the scene around and the glorious sunset, than the valve-rope is 
pulled, and the famous poultice — a species of cement formed of suet 
and linseed, which covers the hinges of the valve — is broken away 
and the gas let out. The balloon soon sinks with increasing velocity. 
Adieu to my dreams of a journey into Spain ! 

In the first voyage made by the Giant, the rapid descent was 
attributed to the weight of the valve-rope, which kept the two edges 
of the valve slightly asunder and allowed issue to the gas. This time 
no such excuse could be made ; it was the hand that pulled the rope 
that was to blame. Our ascent, then, was only a pretext to descend 
again ! If certain learned men are to blame for the indifference they 
manifest to aeronauts, what must be said of those balloon speculators 
who give such orders as these, and of the aeronauts who execute them ? 
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I I have no right to complain, as aerial bospitulity had been 

I to me; iieverthelefs, I boil over with indignation. I get a 

i of the Bi^vre whilst dreaming of the Danube; probably we 

1 on tJie hftuka of the former. As it happens, the valve-rope 

I pulled so vigorously and so oft«n that we must do some- 

[ to prevent our legs being broken, so rapid is the descent. 

but waiting for orders I begin to throw out Imllast. Tlie first 

■ that offers itself is a large packet ctinsisting nf some huntliiiils 

pies of the printed pi-ospectns of a new journal, a Government 

E whosi! editor is anxious Ihat we should distribute his advertise- 

[ to the whole glolie by the aid of the winds. Anuilon and 

! forthwith charged with the commission of announcing 

I French Empire that one more defender of the Government 



Itoisy-Ie-Roi l^ecomes our Pillars of Hercules, the limit of our 
:.il world, for we shall not pass over MontlhtSry. which we now see 

Ihe horizon. Tlie anchor is thrown out and catches in the 
-iiilies of an apple-tree. A large branch of the latter is torn off, 
: rendere our progress somewhnt slower; the open valve continues 
-ivH forth volumes of gaa. ... At last our motion Mases, and now 
- insidG of the car will soon be show^J to the public. 
Some countrymen run up with an eagerness to help ns which is 
iond all praise. These worthy folks imagine that we have been 
1 1 ked, seeing thfit we have fallen so near to our starting-point. In 
■.■-ment they seize the ropes, and fifty stout arms hold down the 

"/. One of our companions requests a man to take his place, and 
iius out; he sees the Lonjumeau omnibus passing, runs after it, 

ln'S it, gets in. and will probably be at Paris before the crowd has 
the esplanade ! Having nothing better to do, we follow his 

tuple, carrying off our acientifie instruments, which have been 

1 1 led above, bnt have never been out of their cases. A multitude 
l>L-asants run up and storm the car. Although the lialloon is half 
I I y of gas. it still offers an enormous surface to the wind : a brisk 
t of air blows it down, and the car, which had rested upon a slope, 
1 1^ over at the same time, throwing all the new-comers out pell-mell 

' lU tint t/ip of the other. Our rdles are tlius changed ; we nin now 
hilp those who came to help ua! In spite of this incident no 
iiii.>*iasm is lost, and it would be ea.syto collect from the bystanders 
; limes the number of persons that the balloon could carry, were 
I" any gaa left, so eager were they to experience the effects of an 

I voyage. Such an equijiage would certainly not cast anchor in 

fc.of ]Hjrt. ! 
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SECOND ABCEKT. 



Tbe 6i()(i/ was Hbunt ona month to getting ovor the ofTet^U of ti 
'excursion. Duriiijj this time Puis was covei«<i with iuii 
umouncing tu the ustonisbed inhabitaiita that r niar<reUoaa f 
nii'Dt was about U> be mftde. I liarl sworn that Mondb^ry a 
tliia timo be uiy last mile-post ! Siiuonin was also to be relied t 
On the day of the ascent it va.i nearly four o'clock before aitaagn 
coiihi lie introduced into tbe envelope to cause the balloon to « 
simie signs of impatience. It is infiat<>d as much ns we Aam l 
[<atience allow: its \-ast dimensions favour tlio notion tbut its B 
aional power is amply sutGciunt for a v«ry long joiimvy. ThBl 
contains six persons only, and the Icinmed people who ivmain 1 
■ <en the ground haw mil favoured us this time with their gruol t 
L'ibe-house. How secure we ftiel ; and what hopes ! 

The halUion is striped like a zebra : long bands of white silk t 
with hiack thread go quite round it. aud cover some of the ^ 
made in th« Lonjumeau excursion, producing quite on artiatic e 
upon the brown tint of the old veteran. Will the wind cau 
I'mssia, and shall we ha^-e a second Honoverinn campugn 1 
of our late unfortunate adventure, I am full of enthusta 
approacliiiiy tlw vlrliir of KOiii(jS(jriiiz, who happened to b© ] 
at our departure, 1 usk him if he has any message fur bis 1 
the King. I had reckoned on tbe weathercock, but without f 
balloon, us our readere will soon jierceive. 

The formal "' let ^o " having heen pronounced by M. 
d' Artois, tbe aerostat was found to be very weak indeed ; it sp[ 
likely to fall to the ground again at once '. A few hags of ballast n 
immediately emptied upon the heads of the spectators outside I 
reserved places, and prtxiuced an excellent effect Tbe balloon r 
just as it was almiit to rush into the trees of the esplanade, when t 
should have lieeu wrecked on the apr* I 

Tlie car alone receives the shock ; a few branches are broken off ai 
carried into the air — a fortunate but costly tniphy. 

This little incident, which must appear frightful to the specta 
assembled beneath, nevertheless excites the sympathy of the e 
and a salvo of applause reaches our ears. 

The bouses soon become smaller, and the largest palaces appear dt% 
lilliputian dimensions. As for the Tuileries, it might go into our 
pockets. The column on the I'lace VendSme looks Hke a pin stuck 
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I (lowDwards ou a cusbjou ;■ and as for the obelisk, it may be well 
1 C'leoiMitra'a needle.- 

> are uot loug to eujoy thia bird'a-eye view of- the capital, for 
Blntlection of the silk bauds of the envelope pointa to the fact 
c are descending very rapidly. A lai^ quantity of ballast is 
I out, aod hundreds of trade circulars couMed, by liandfuls, 
I winds. 

^t impers, feathers, and small parachutes miglit be sometimes 

L iRStead of ordinary sand aa ballast ; they form a perfect cloud 

la, and mark out, with wonderful precision, the aerial route 

J which we travel When they fly about over our heads, it must 

niagined that the wind carries them up ; ou the contrary, 

! descending more rapidly than they are. 

! more bags of sand, somewhat promptly sacrificed, cause us 

certain amount of ascensional foi'ce, and the sheets of 

KUients appear to fidl like so much lead. At last -vre have 

[ over the loss of gas which rendered our balloon heavier 

moment since we started. 

[ the o])en end of the taU were closed with a valve, which woulii 

t be ojteuod in case of danger, our veteran Gitint would soon Ix; 

labled to make a long journey and outstrip the little Imperial 

llooii, which haa risen from the Hippodrome and follows the same 

iiri-nt of air. But this oi>eniug remains gaping widely, in spite of 

!'i ttffiirts of M.d'Artois to make its surface smaller. Moreover, it 

tii^ured, and us the aerostat rises the gas issues from the fissures; 

wh'ia we aink, air enters the balloon by them and increases our 

The difficulty of remaining some seven or eight hundreil 

s above the surface of the ground increases every moment. We 

I no more advertisement bills, and our si.vty bags of ballast are 

) sixteen. Nevertheless our descent contitnies ; the sixteen 

if sand are reduced to five, and finally the whole five are bundled 

D tlie air. 

8 last achievement has certainly produced some effect; we appear 

[ atill for a moment; but after turning or pirouetting once 

rice upon itself, the balloon siuks tlirough the atmosphere like a 

r who has plunged bead foremost into the wat«r. 

; this moment we are, according to the barometer, about 1,300 



) current of air produced by our rapid deacent is like that felt 

I B locomotive. The air seems to Ijecome solid; it is not firm 

1 support US, but will siwn !« strong enough to stifle iia. 

iBJlkcii I'ftiid.'' are torn, i>bjpct* on the ground incieasc rapidly in 
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size, the two grapnels luckily have been thrown overboard, and the 
guide-rope already touches the ground. At last the shock comes. . . . 
I leap with all my strength and cling by my hands to the hoops 
.... Another shock, less violent than the ^t, but quite strong 
enough. . . . The grapnels hold fast; we all hang on to the valve- 
rope ; the captive balloon empties itself of its gas, and descends slowly 
on our heads. 

The instruments are all broken ; one of the travellers has his face 
covered with blood, another has been wounded by a thermometer, and 
a third complains of a pain in the leg. 

In less than one minute we have travelled along a vertical line a 
distance of some 1,300 feet. As the air coidd no longer bear our 
weight, the brave Giant had extended itself and formed a kind of 
parachute. ... A weight of some 7,000 or 8,000 Iba avoirdupois 
had thus fallen to the earth with the speed of an ordinary railway 
train, and without any accident that would be remembered three 
days afterwards, and all this thanks to the guide-rope. 

Whilst the balloon was being emptied I examined the envelope 
and discovered two large openings, the edges of which were as neat 
as if they had been cut with a hatchet. How were they made ? I 
cannot say with certainty, but it appeared most probable that we 
owed them to the trees on the esplanade. At least I flatter myself 
that such was the case. 

We had fallen near the Northern Eailway, in the garden of the 
Coll(5ge de Juilly, the imnates of which kindly invated us to dinner; 
but having met an acquaintance on the ground, we dined together on 
some of the provisions in the car. I slept at an excellent hotel, and 
next morning was stupid enough to take a cab back to Paris. This 
wretched machine overturned in a wheel -rut and nearly broke my 
bones. However bad my aerial vehicle was, it was certainly preferable 
to this horrible concern ! 



THIRD ASCENT. 



Guyton de Moireau, the first director of the Ecole Polytechnique, 
plays a great and glorious part in the history of aerial navigation. 
He was the author of the first scientific attempt to govern the motion 
of balloons ; he orj^anized a body of aeronauts, who in their very first 
exploits saved a French army when in a most critical position. 

Napoleon I. no more understood balloons than he did the use of 
steam as applied to maritime navigation. He treated aeronauts as he 
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id Tulton ; so he had do Fleurus aerostats among the bt^gage of 
Impt-rial army when tlie day of Waterloo dawned and his eagle 
fflistiMik Bliicher for Grouchy. 

ITie day of the 16th August, 1867, ia remarkable for the attempt 
made in France to renew the existence of the Aeronautic Company 
created by Giiyton. The Aeronautic Society of France presented the 
Parisian public, on that day, with a body of some forty Tolunte* 
recruited among the members of the learned professions and 

ligent artisans. 

These young men were dressed in a white blouse, on the breast 
if which was embroidereil, in red worsted, a small balloon ; and 
1 umilac ornament garnished the caps of the non-commissioned 
fficers. For three or four hours at a time these volunteers exi 
ised tiiemselve? witli a captive balloon placed at their dispoE 
od doubtless many of them would some day have rivalled o 
lowned aeronauts. 

The public soon manifested the desire to take part in these asceni 
id sei-enU persona were content to pay four pounds sterling for tl 
ieasnie of a short excursion in the car. Thousands of spectal 
led to come and witness their ascents on the esplanade of tl 
ivalides ; but, alas ! this rising body of aeronauts seems to have 
lisappeared altogether. Even their balloon has been taken from 
This balloon was the Imperial ; it was to serve as our 
lafriit in the present instance, and started before us. The captain 
Df the Imperial, on this occasion, was M. Gabriel Mangin, who had 
Ireody made a considerable numl)er of ascents. Tlie proprietors of 
he Giant supplied the gas, but the expense was met by the sale of 
tickets at 100 francs (4/.) each. Moreover, Mangin had been made 
to promise that his lialloou should descend as soon as the monster 
Qiant returned to the earth. No one was allowed to remain in the 
longer than the said Giant ; it was quite humiliating enough 
bo see the Imperial balloon, which was seven times smaller, carry 
its three passengers so buoyantly, whilst our enormous balloon 
poold only carrj- nine, without alluding to the fact that we were 
itatripped ! On no account was the Imperial to stay all night 
in the atmosphere, as it was decided that the Giitnl would go to 
bed early. 

The aeronauts of the Imperial kept their word, and descended at a 

Few thousand yards from the point where we descended also. 

Formerly it was the custom to make double, and even triple, excuT- 

inn. Green assures us that he often sent up three balloons at once, 

id that they sometimes xpread to a considerable distance from each 
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ntliur ; Koiiietiitii-:*. liowi-vor. IIiik wus tiiit the caxe. Uii smli < 

tliL- (lt.'U.'i'iiiiiiitti<iii (if tlieir apiiiiKiit diametets, when at varixu- L-'i<^'Lt>h 1 

hv iin'aii« I'f II tt.-ltf.>n'o]ie, would tuU us their respective dihljiim-f Ilia J 

im-liiiiitioii of tlif visitnl r.iy to the vertical would givi? 

t.-li>uii.-nt of It ri>>ht-iiii^kHl triangle, the unkuowti side i<i which t 

t^xjirt'sn the ditli-n-ni-e of hei<,'ht ; aud these iuditAtnui^ niighc I 

omfiniR'd by lliv olisenations of the barometer taki-u in ' 

UilhHiii. Whilst iiidiilgin;; in these ideast I perceive tlic In! 

which iu'i.'onipttiiii-H ua, and, fni'sottiug tliat it is the siiuie 

nl' iiir whifh ciinii-a us uhin-i, I i-ainiot help thinking we iirv 

t'rir the nj.irit of riviilry is e\i'r uvtiike or at hand, and iilunv! 



vith o 



(i]teii . 



\Vi' Mi'i-o nine passe nj.t.-i's on hoanl the (iiant, two of whom ] 
thcinsaiiil f'ranes eai'h lor their exiitrwiuiL One of theLi was a g 
nntn from MarsL'ille^ full of enthnsliisni. and so intent u{)on i 
this vovii^ri', that we mthi-r susju'cted he had detenniniMl upon t 
ing hiuiHelf out, and we ('ousideivd tlie eon3e<|ueiices of stick 4 
In a small Kdlonn a man less wtnild make a sudden and i 
chan<,'e of wei;.'lit ; hut Ju an emirmons lialloon like the Om 
loss of an individual wei^hin;; about 10 st. would only cause I 
of alxmt«lll) yaiils. WhfU <!ri'eu let Cockinjt descend iu his l 
invented iMirai-JiUte, In- nearly met with a fate as disastrous i 
of !iis iiiijiriid.-iit frini.l. Tli'Uijjh h.- jinlled the valve-r..].e histilj 
ins,. :it ,,„.■.■ into 111,. i,v |v>;i.„is. wli,-rf /altiVvrari Ims 
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iirjliii^r that whieh was let 
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( we had soda-water and Bordeaux, the former of which went off 
f at these great heights, and shot out its cork as coquettishly 
I it had just left the hands of "Widow Clicquot. 

dessert we were rather gay, aud our jo\iality woidd have 
continued somewhat longer hod not a most extraordinary phenomenon 
occurred just as we were taking our coffee. 

The Giant is a very hygrometrical balloon, aud ever since its 
denartiire it had Iwen floating in a very damp atmosphere. A 
cousiderable quantity of vapour had condensed upon its surface. 
I)erhBp3 some two hundred- weight in all. A little before nine 
oL-lock the wind carried us into a drier region of the air, where 
the moisture which was condensed on the balloon began to evaporate 
very rapidly, and, instead of its tendency to sink, the aerostat 
remained fixed for a time at this altitude. Soon after this we 
noticed that it Imcame more inflated, add its shadow in the clouds 
seemed to get further away from us. The Imrometer showed that 
we were about 10,000 feet high, and the temperature, wliich had 
been very mild, got much colder. 

The surface of the earth only appeared now and then through 
the openings in the clouds which rolled along at a distance of 3,280 
feet below our car. Jupiter was shining with singular brilliancy in 
s]iite of the strong moonlight, our satellit* being only ten degrees 
lri)m the planet The most conspicuous stars, on the contrary, 
shone with a very feeble luminosity, so much so that I could scarcely 
distinguish those of the Great Bear. To the west, large black 
masses of cloud, lighted up by the moon, floated in the air Uke 
basalt rocks capped with snow and ice. 

At this moment one of the travellers, M. Simonin, <lrew our 
attention to a white smoke which appeared to issue from the sides 
of the great balloon, sometliing like the steam that issues from the 
funnel of a locomotive, " It's the Giant smoking his pipe," said 
some one, laughing at the occurrence. But it was no laughing 
matter; this pipe was being smoked over a barrel of gunpowder. 
In fact, the gas, which issued in volumes from the neck of tlie 
hftlloon, was driven out by a sudden dilatation, and was evidence 
great internal strain that might split the envelope, which, 
igh formerly so tough, was now like so much tinder. Had the 
)on buret at such a height, we should have been precipitated 
! earth with a velocity three or four times as great as that 
which we landed in the gardens of the College Juilly; aud 
of being broken to pieces, we should have all been reduced 
? state of pulp 
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&n«r Uie iipiNiriUua of the siui^ke, sileurw niy.-. 
inutiiuat ; we «1l looked up tn see iT lite eMMjie of 
been 8ii$]iect«d for sottie Uiae pa^it, would play us &ouie tmpl 
trick, and nm^ us Ui fall by our own weight ! . . 

Thu next monuiig we took a cat to the tuuuesl railway a 
aud l(>ft the aerouauta to collect the remains of the bftlloo 
were rather dis&pjioiutwl. Bspccially th« ^i^vntleaipn who p 
tb liave passed the night in the air. Bui an iacidcut wbicli < 
[>ut IIS all ill ^uiiii humour again. vVt the lir«t stulion at v; 
stojipud oil the way to I*ari8, we tell in with th« utironmule ( 
tm/ieriaJ, and fnitornixed With tlu'in at the next rvfrealimeOt'li 
It was a siiif^ulur sigiit for tlu! other pitssetigetn in the tmtn. U 
aeronauts drinking witli fterouaats, Bui tlioiigh avrial ftutemiiy S 
great thio^, doubtless, ujiou the earth, it h lu the higher regions i>r 
the air that we should be on g»i>d terms. My friend Tiss 
and QiyaeU' have long had the idea ui' Jniuing two ballofius toj 
by a long rope — and we hope we may yet try the ex| 
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1\ Hjiiu? of its trijilf! failiirf, Uie (Hunl IwillrHni liaa perhaps rendered 
rue slijflit serN'ice to the art of aei-nstatioti. It might have done 
imre hail it been rapalJe of making excursions of some twenty-four 
liAiirs' duration. But several caiisea impeded its career. Tlie inakera 
111" this balloon thoiijj;ht proper to give it a donble envelope ; a system 
fomicrly proposed by Cieneral Meusnier. A scientific object -was 
i at by the learned General, He propose<l to make the external 
jjovelope rigid and capabU? of siipportinK |,Tent pressure, such as that 
jEair fon*d in by a jmnip, fi that hydrogen rbs might be compressed 
> the lailloon, and tho hitter cansed to act like the air-bladder 
t fiflhef!. Knt the idea was never practically carried out, and the 
rtutuit*^ Meu.inier was Idllwl upon the baftlp-fi*»ld Iiefore he had 
B to realix»- il. 
^However this may l»e, thf failiirL's thetoselves have had the effect of 
tiiig attention to this subject, and nutwitbstandinc the inflifference 
wii by great men to the queslion of balloons, many people Ijelieve 
tttli« poaaibility of guidin'; them. Among those who have devoted 
fsiderable tinn) t^i ncrnstiitics we should mentimi Af. 11. Giffard, the 
It-knowu eiijjiiiLi'r. and iiivcnlur nf tin* injrrfor fur feeding strain- 
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eogiaes. Twenty years agu. when Uiis gvnUeniKo liail just le& th 1 
Ecole Centrale. he made an asc^ut from the Hippodrunie all tlciu, I 
and in an elonjiiated UOloou canyitig « steaui-cDpne nod a screw, lb I 
certainly cnua^d his atrial ap]iaratus to execute certain movemaili, I 
Imt tht; difficulty of lialauciug and w<a-king tlte machine was so gnat m 
that he di<l uot ivmain iuu;; in the air ; Lis descent was rapid ui I 
perilous, but fortunately without any serious accident. I 

Though M. Giffanl has n>uliz<^ a Urjie fortune, he still takes great I 
interest in these umttcrs, and turned liis attention not long ^ ts I 
captive hnlloons, and made sevenil experiments with them at the 1 
time of the Fivuch International Kxhibitiou, when he had a captive I 
BHTOstat of Mime 17fi.500 cuhir ftet capacity, I 

In order to lill thix euonuous balloon with hydrogen gas, it vn \ 
round neceaoftty to use no less than 60,000 U»s. of sulphuric acid, j 
30,000 lbs. of scrap iron, and an immense quantity of water. Tlia ' 
(leonm position of water by red-hot iron was al^o tried, as had tieea j 
done before by Itei>uhlican aerouauls when chemistry was in its : 
infancy, but it was found to be a very laborious operation, though so j 
simple in Bppeamnc«. J 

Amon;; other improvemente suggested during Diese trials wai n 
that of adjusting safety-valves to the neck of the balloon in ii 
yhux of the wide opening now existing, by which the gas ei^ ' 
closed in the envelops is being constantly mixed with atmospheric 
air. We think this improvement well worthy the attention of 
engineers. 

The captive Imlloon at the Exhibition ap{)eared impatient to render 
some service to science. Already it indicated the direction of the 
wind with marvellous precision. Moreover, the variable tension of 
the dynaniomett'i' measured equally well the force of the wind, whence 
it is ea,sy to calculate its velocity, an element of great meteorological 
importance. It would have lieen interesting to see M. Pasteur 
repeat his Bellevue experiments by carrying up his glass balloons in 
the captive aei^ostat ; and se^'eral other aerial researches Bug<;est them- 
selves forcibly to the mJiid, but the day of captive aerostation has not 
yet arrived. 

The day ou which I made my ascent in the captive balloon I had 
the good fortune to meet the well-known M. Jacobi, of St. Petersburg, 
in the car. He had never niaiie an ascent l>efore, and assured us 
that his head was affected when he looked from the top of a high 
building, but in the balloon he experienced nothing of the kind. 
The first words he said on landing were, " The guiding of balloons 
is much nean-r to us tlmu is generally thought." 
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L poet Las imagined that li' the tope of the captive balloon were 
jak, the journey of the inmates of the car wonld be a long one. 
^was mistaken; the voyage would be very short, perhaps too 
t to please the excursionists, for the aeronaut who always accom- 
\ the visitors would at once pull the valve-roiie, and the loss 
i by this valve, aided by the automatic action of those in the 
would soon bring the aerostat to tlie earth. The loose rope 
ing below would act, to a certain extent, as a guide-rope and 
■derate the fall 

We made a noctiirnal ascent one evening that will long remain 
iinpriiitcd on my memory. We were accompanied on this occasion 
by several ladies, not one of whom experienced the slightest alarm. 
M. Serrin had placed an electric light at the foot of the cable, and 
its ra\"8 were directed to the balloon by means of a reflector. 
Thus illuminated, the Captive appeared like a great meteor in the 
air, and the crowd of persons promenading in the Champs ElysiJes 
imagined it lo be some strange celestial plienonienon. 

For some time past I had clierished the expectation of observing 
the interesting phenomenon of falling stars from above the region 
(if the clouds by means of a balloon. When the aerostat pursues 
its silent course through the air on a dark November niglit, it 
lonst be indeed a most interesting moment to the traveller when 
hundreds of these small meteors dart across his path— luminous 
atoms, celestial fires, wandering through the immense regions of 
the atmosphere. 

Ila^'ing made my wishes known to M, Gifiard, be generously 
[ilaced at my disposal, in November 1867, a small balloon called the 
Sii-aliow, which was then in excellent condition. Its car had never 
airried more than two persons, tiaving been formerly used for certain 
acrobatic exhibitions of sliort duration at the Hippodrome, which 
the police had thought proper to put a stop to. We therefore 
determined to inflate it with hydrfigen gas, to render it capable of 
lUg longer journeys. 
For this purpose we had recourse to a new apparatus, and the 
naitider of this account will show how dangerous it is to count 
nn th« success of a new process on an emergency like the present, 
I time is scarce. 

I The process in question consisted in decomposing steam by red- 
; charcuaL The cliemical reaction which occurs between these 
substances has been long known, but it has not yet been utilized 
ft Uie arts. The staam is produced in a kind of boiler heated by a 
t underneath, and passes over charcoal in a stat« of incandescence. 
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Tbou^li two Krc8 ni« necMuinr in tliis opi-mtioii, xXw t _ 

[^mI i-miixitni^ Hit; IrM cutUv llion ihv imu. «-h«lher the latler M 
a>l(r<1 'HI 1)v suljtlitirk^ Mid nr |iy stctm. But ctirlwnic acid ii 
I>n)dtifoiI at w<-1l as hjrdn)g>?ii, «nil hns lo be ulistirtuM] iiy puni^ 
thr j!mM^a« prmliiut thmtijiih Imiu> ; aUmn curlHuik- oxido is pnnlnceA^ 
a1m>. a)i<l >K ver}- miieli more diRiciUt to \/xi rid of. The iniyv nnunnA 
(if thtt latter ga.« produced ob tliis iHwu«init aiasnj ii aertous end 
rtost jni»n»enient delay in my nAcent to witiiesM ih« m* 
stream of Kovaniber. Had this carbonic oxide tmt iieeti fi 
in Mw\\ qtianiili», I nhotild hare riiien juttt an the |iht*uonic»an in 
<|Ui«t)on was at its niaxiiuura of s)Jendour; as it w»s, I was oMi^itd 
to be content with the end of the celeatial spectade. I 

llefore inBatiiiR the balloon we wished to asi^aittain the ascensional 
j-iK(T of tile (jafl wp had manufactured, and tilled a snmll lialloon 
with it. which a workman held in his Itand whilst a [uiir of scales ' 
wa« being brouffUt Tliis man tinfortuiiately allowed the ga." to ijet 
intii his lun^Ti. and Hwuoncd. Evvr^'onc tli<(ti;.'lit. lie was dead, and I 
thai tlie (tss was poiwiiKins ; and nil the worktneu immediately ran | 
out of llie {•lace, m that when I rfttumed in tli« evening with ray 'I 
iiieteonilogioU tiistruinents, I founti the ploe^ entirely de^terted ! 1 
coulil have wept with tagi?. " 

I took a btpid glance at tlie gaspijie «f the eAtaJilislimeot, to see I 
if it were wide enouph to inflate the balloon in a short a|iace of time. ' 
I iii']iiiru.I if liiv ai^nistjit woulil W tiikeii to the pasworks. I con- 
sitHfd my wiitili iuiNioii^ly. Tlie time had fled ; tlie sky had liecome 
"ViTfiist. ami tiie fiilliiii; .•^tiiiN would at this moment have Wen at 
ilirir iiiiixiiiiuiii. TliiTf wa:< notliiiif; to lie done, but to hope that 
!ht- (i.'xt iii;,'lit a fi'w soaltiTt'il incloors niiglit still be seen from tlie 

Till' fnlliiwiivj ilav ^I, liitfanl detennined to prepare the hvdrogen 
pas by tiie ■'rdiiiarv wi-X iin'tboil, by means of the appamtus which 
III' usfii fur his cajiti^c balloon. What a pity it is that this ap- 
[■araiiis exists m> Iniiucr at I'aris. antl that in the whole city tbere 
is not a siii;,'le s]iot wiicrc a lar^'e supply of hydnw^'en gas can be 
obiaincd at a short notion or on an emei^ency ! 

Tiiis time tiie s|H'citio <rnivity of the <;as was so low that three 
]ifisons iiisTnad of two could be accommodated in the car. We took 
plciily of provisions, coats and nifrs, a fine telescope belonging to 
the (.'■iminandant I.aussedat. a Kichard barometer, a metallic tlierrao- 
mcier, and a celestial map by Dieu, on which I had marked with 
care those regions of the sky which were to be particularly examined 
for meteors. AH these were lieajied jwll-mell into the ear of the 



bst, wUch was not veiy unlike a baker's basket, and 3 
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this occasion the American aeronaut, Wells, wished to accom- 

He could not speak a word of French, but he caused me to 

trstand that if we desired to go higher and to get rid of his 

[ht in the car, he would descend at once in his parachute, ao that 

ilii soar up towards the meteors. Several newspapers have 

iced that Wells was killed near Milan, by the rupture of 

loon. T]ie fact is that, having cut the rope of his captive 

in, he ascended with great rapidity, and thus the envelope, 

was old, split up from tlie effects of the rapid dilatation of 

An enormous opening was thus produced, and the balloon 

rapidly to the earth; but Wells, being accustomed to the use 

parachute, arrived safely on the ground. 

rose punctually, about tlie tiiue when most people think of 

their box at the opera ; and now enjoyed the sight of Paris 

«d beneath our feet by innumerable stars, arranged in a 

different order from that of the heavens. The spectacle was 

this ocenaion than in my preWous nocturnal ascents. The 

along the quays, more especially, produced an admirable 

and those in the streets formed innumerable lines of fire 

and recrossiug each other in all directions, The tem- 

ire was exceedingly mild, and I was obliged to throw off 

overcoat 

At fortj' minutes past twelve we were able to recognize Enghien, 
where T lieard my friend Simonin lecture on behalf of the expedition 
I'l the North Pole proposed by Lambert. The receipts were 37fr. 50c., 
whilst those at a public ball in the neigh bourhood amounted to more 
than l.OIJOfr. 

At one o'clock our pilot saw one shooting star, which the astro- 
nomers on the earth's surface certainly did not see: we were tlieii 
1,600 feet high, and I was beginning to feel the influence of the purer 
of the higher I'egions. 
Kight Appears to us a very favourable time for making baDoori 
!nt« ; there is no dilatation of the gas by the sun's rays, and the 
atninsphere is generally calmer; besides, there are many physical 
ol)«ervationa that can be made when there are no shooting stars ; 
auch, for instance, as the Hght of the Aurora Boreaba, or the zodiacal 
&c. 

After leaWng Enghien we approach the Northern Railway, and tlie 
itind carries \ss, at the rate of fifteen miles an hour, in the direc- 
tion of Chantilly. Whenever we pass over a wood or a coppice we 






fri^lened aX a hftHooa 

nK MUM vbirb tBM!h lu frinn tbe twrth «pe few, Intt t 
«ik1 call np a hoet of tboo^it^ nitd notI1«rtiiifui which' I 
of the Imwc cbami* of Ihrw ixH-turml fXi-tir>i«)iis. 

Thit fttUowini: ii"t.^ w<^tv uuui«; •luring tlie vnyaifje^r—^ 

VrV bear « rlitireli t-lock strike niM>. vrhirh 
^dog Dou- to the gniuniL Hie fnniui^lcr stainl* at % 

2 o'clock. — W« hear the cocks ctwr. TIu.' oqwii * 
At m, ui>l ptcwntlr fly off pterJpitatiily. TUe I 
29 21 inclirt, 

2h. 2'im. — We hear «otn«i peasanU odi uttt " 
but we caonnt mak« thvtD Imat "or stittuts. It 1 
answer us, Iwt their wortU uti «il<>w ti) reach ttfl U 1 
\if Ihri wiDii loiitoail nf askiitg {wipW where we t 
hutlcr to rely upon what we can eee and what we bear ] 
The InKinu-lcT i» d<iw at I'i'lU incfaeo. 

2h. 2i>na. — We iu^r <li»tii>ctly the mosic of a village haQ ; 
be a niarriai^e hall, or tfveryone wonlil \m> in hi>d at this 1 
barometer marks 2tMifi inche«. Th« wind U Retting slrorij 
rushing ihruugh the woodH, )irDi)uc<>s a noistr liku that i 
waves. We are sailiu^ abtjve an extensive torsst. If the n 
tinncs 00 strong, we shall be carried over the bonlvr into ] 
by about four ii'ctuck. Heaven alone knuws where we shall a 
Jiuvo Dot tisud 20 lbs, of ballast per hour since ve ata 
have thentfore enough Il'H fur tvo Tiours more at least, ' 
xeukoning upon oiir seatK, b<^ltl<-s, iiistniiDcuts. greatcoats, t 
beat of thi! sun's rays in the forenoon. We hove jiut dcn 
a chif^keu and a bottle uf wine. 

Tlu) celestial vault as seen from tlie car bt ft balloAn 1 
peculiar chanu to mc, which it is (juite impossible Ui det 
spectacle it presents can never be forgotten. On thu i 
14-li>th Nnveinbcr the moon had passed its fnll, the ] 
already spread a little ujion tlic cilge which is lUTned tow 
west, but the ^igh enmuiits of tbi> Conlilleras had not ] 
sunk into the shadow ; at least so I th«uj{lit when I examln 
attentively throujili Iho telcsciiiH! of the Commnndant . 
These summits appearutl to aliine like e clinplet of !»carla. 
capped by perpetual snow, or an; they vii^in roi'ks whicfa-i 
has ever moiHtcued ( i cannot say whnt hi-in^s may ] 
world which our glubn appenrft to have tKinnd to it&^lf; 
Fourier iifir the wlmle nf ihe French Atadeniy will ev«ir jui 
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) that this ia a desert and an inanimate globe which lollowii 

1 its track through space. Who knows but what the moon 

Y be peopled by a race of beings more intelligent than ourselves, 

who may some day conquer us as Columbus conquered the 

ns of Mouth America ? Is it tnie that the moon acts upon our 

»n more poweri'ully than upon the waters of the ocean ? Ia it 

B that it dissipates human reason and the gay projects of lovers, 

Lto-uight, it liidea from our ga^ the trains of the meteors 1 No ; 

I ns banish from our thoughts tliese relics of superstition, and fear 

i longer to contemplate its soft white light ! 

L. light eloud veils the depths of the iinuament, but it has nothing 
I tliat uoaiseness so common to the clouds nearer to the earth's 
If large meteors shoidd jmiss, we cannot fail to see them. 
) liave economized our ballast, and do not attempt to rise far fi-om 
k gmund, and so have been able to appreciate the extraordinary 
liience exerted by the slightest undulations on the earth's surface 
nn the <]irectiou and intensity of the wind. An extraordinary 
lluesa reigns in the valley, whilst the breeze whistles along the 
; and the forests have a no less singular effect upon the 



I we follow the l>ed of an aerial current which carries us away 

I human habitations into deserts and sterile places, we ask our- 

Ives liow it is that we sail away tlms from sjwts beloved by man — 

r is it that we see so few lights on our horizon ? 

pt is because the inhabitants of the provinces over which we soar 

he instinctively built their houses and villages in these sheltered 

nooks, in spots which are naturally protected from the wind and the 

weather. In doing this they were not guided by the dynamic law 

which governs the movements of the atmosphere, b\it by instinct and 

■ \perienee that has come down to them from father to son for cen- 
■lilies past. E-Tception must be taken, doubtless, for certain towns 
I 'iiilt in exjiosed situations, for the purposes of war. or to obey the 
I apneas of some despotic ruler. But these artificial agglomerations 

■ ■F dwellings are always sad and suffering. Versailles, Madrid, St. 
Petersburg, will doubtless (« exposed for many years yet to the 

t of the tempest and the wrath of the winds. 
('Whilst occupied with these reflections, time passes by rapidly. 
! down lielow something like vast mirrors spread along the 
surface of the ground. They are still pools of water upon the peat 
begs, and the moon reflects in them her silver visage. So damp a 
intty as Uiis cannot be many miles from the ocean, and effec- 
ely we are now sailing over the deportment of the Somme. 



2»'>L> rilA r/JLS LV THE AIR. 

A iVw .slK)()tin«^ stnrs aiv seen at this moment. The l»a1Iiiu:t 
ivv(»lves npiiii tuul aj^niii, ti'tiiiLles, and shudders. . . . We fancy 
we see a ih*e on the horizon. 

The wind; w-hich had got calmer durin;^ the last few miiuitea; now 
IVesliens again, and causes tin? halluon to revolve rapidly on its axis, 
so that we cunnot, at lirsl, discover in what dii*ectiou the said light 
or fire is seen. At one instant I fancied it was the light of the ami 
announced in tin* east by Venus, in spite of the astrouoiiiical data for 
the month. The damp has penetrated our network, the cord of which 
has sucked it in like a sjionge, so that we must throw out a littlfl 
nion^ Ir.dlast it' we wish to compensate for this iucreiise of weight 
ir the li'dit seen were reallv the sun, it would soon rise and drivo 
hac.k tJiis moisture into the clouds from w^hence it came, and lighten 
our i)alloon by dilatation; so that we should rise without losing a 
grain of sand. lUit 1 now perceive that the (vi-eat I^r shines out 
a;iain, and that the light 1 noticed is in the west — not to the east^. 
ward. Moreover, it is not a single, but a double tire. . . . They are 
twin lighthouses on the coast. . . . Then we are appi-oaching the sea» 
there can be no doubt ot' it. 

The ([Ucstion is, are we in IVlgium ? Shall we come down.? It 
will never do to risk a journey over the ocean, though we have 
still 120 l])s. of ballast, j»lenty of nigs and coats, some provisionSp 
and a bottle of water. (.)ur engineer jn'eimi'es his knife to cut thflt 
rope that holds u]> the gnij^nel and the guide-ro])e, and tells ine to 
bear on the valve-rope. 1 obey his (»rders most conscientiously, 
for we cannot be nion^ than three-cpiailcrs of a mile fitmi the coest^ 
and a niijiute or two more, with the wind that is blowing, would 
I <Mhaps take us right into the water. 

Scarcelv tweiitv seconds had elapsed since I laid hold of the valve- 
rn|K' when I felt a shock which foimerly I should have considered 
very violent. The grajmel had fastened itself to the gmund, and 
tlie higli wind caused <air balloon to jiitch over on one side, m that 
\\i'. had to hold ourselves in the car ])y the ro]»e8. But shortly 
afterwards the ballnoii got free again, and bounded away . , . . 
the loss cif ^^as told uj»on th(*se bonntls .... and soon we placed 
<»ur feet on tirrtf. finna. 

With great iirecautions I deposit my traps inside the car, and 
then ^^e press down the balloon by hanging on the network, after 
liaving unsirrewed the valve, so as to get the remainder of the gas 
(»ut of the troublesome thing. The gas issues out into the air in 
volumes, ami we smell its peculiar odour aroimd for some time. At 
ii'.st the ballnun is empty, and we stand round the deteited can 
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lach other in the face until one of ub. exclaims, " Where 

t deuce are wt' ?" 

I The lighthouaen above ineutioiied, even it' tliey be now extinguigheil, 

old leave no doubt about our being near the coant. Stitl, we have 

) sound of waves breaking against the sliore : iHjrIiaps the tide is 

The ground is damp ami Htift' lAheve we have alighted ; the 

are covered with small ditchea — excellent for allowing the 

?a water t*) eacape, and also for giving sprained ankles. 

ter jumping nljout over these ditt^hes, first to the right, llien to 

s left, for upwards of qq hour, luck apijears to favour us, for we 

r the lowing of a calf ! There is some one in the neighbour- 

, tlien ; for it is not likely that the wind has carried us so far 

thieves and vagabonds as to have allowed ns to descend 

the skies near to a stall where calves low nlone, guarded 

'\r Providence" 

The cowherd wakes u]i less easily than his calf. His compre- 

lii^naion of what we tell this sleepy Picard is still slower: although 

rhe Treaty of Commerce has put an end to smuggling, he cannot 

k-tieve that we are honest folk. It is not astonishing, however, 

ibat he should have kept his door ajar only when he heard us ask 

"Are we in France';" and he replied, closing it abnost entirely, 

I'arbleu ! what a question! Aren't we in the I'as-de-Calais ?" 

However, when he was so far awakened as to hear the rattle of 

line franc-pieces in the hand of one of my companions, the brave 

I'wherd decided upon opening the door wide enough to pass his 

fiand through ; and when he felt that the coin had changed masters, 

he opened it altogether, and volunteered to conduct \\s io an inn 

ttbout two niilea off, where we could procure, a cart. 

On the road we learnt that the lighthouses we had seen were 
those of Touquet ; and that the railway station of Staples was 
not far off. The honest cowlierd informed us mysteriously that 
lliere was a deiwt of police there. He also assured us that 
l-ouimeree was making rapid strides in the port, no less than two 
ships having anchored there last year. Under his auspices we 
were well received by the host of the inn. whose bright-eyed 
daughter aer\-ed us out a bottle of wine with somewhat of a cider 
flavour, and asked ns naively whether a balloon sailed on the 
, wator or rolled along the ground. 
, "We find that we are not more than sLv miles from the forest of 
pnieones, in the midst of whose fine trees rises the monument erected 
% Blanchard on the occa.?ion of his first passage over the Straits 
r Bover in a balloon. 



The liQOeat cowherJ now coinca and tolls us tjiat the hor« tn>t 
lart art ready, and that we cau gn huiI I'ettli wliat we «-aot, wiiiiin; 
his ey« in aii umuiuus mununr ta the Iiu9t as be SHys it. Ue 4]>[jMtn 
to think that wc Imvo got soniolliiiig in the Tiowtis which we J'l 
not care to pass through the custoiii'liuusc, ur to ehow to the Mavur 
of EUplcs. 

Aftur several lun^; windings nboni, we come fiunlly, at about a 
ijuurtfr to eight o'clock, to tlie apat when; we left the balloon. The 
poor little Swallow is by tbifi time as flat as a pancake, tiiid we coii 
scarcely liiid it. On coming up, a sportsman is conlemidiiting tlijj 
nt;w kind of game, and bis two doj^ bave devonred all our pruviskiiK, 
excepting a small piece of cheeae and the end of a saiisa<;e. 

The host of the inn, who bua iiccoiitptinied us to the spot, cauiifC 
uuderxtaiid the use of the car. He believes that aeronauts truvei 
in the iimide of the envelope, where tbey are protected alike Eroiu 
the sun and the wind; at lost I succeed in convincing him UihI 
the car is at least our travelling-box, where we keep our pro- 



Id tlie course of half au hour the balloon ami it« car arc safely 
packed into the cart, and at balf'-]tast nine we make our triumphal 
entrance into the railway station at Etaples. 

The ii-arioua dorks and otBctals were very poUt« to a» ; but — cau 

it be lu'lievctl ? — when we wislieti to pay for our lufjgage, tiiere were 
uo scales lap^'e enough in the station to take the weight of the 
little balloon. However, it iiuist be weighed or left behind, which 
our aeronaut would not liear of. He vowed and declared that the 
whole machine weighed exactly 5ti() lbs. ; they woxild not believe it 
At last an old weiglung-machine was discovered at the end of the 
stJttion, and the weight of the SwaHoie without its gas duly r^s- 
teivd; our aeronaut was only wrong by 4 lbs. 

We bad a Uuig, dreary ride back to I'aris, the counterpart of the 
lileasant journey we had hud through the atmosphere. 

All our instruments were sale, and none of us had received tlie 
slightest scratch, in spite of our rapid descent in a high wimi. This 
sudden descent must be ascribed to the use of bydrogeu instead 
of ordinary coal gas. The specitic lightness of the former is such 
that when the valve-rope is pulled, for every cubic metre of gas 
wbiiAli escapes, the lialloon gains more than two pounds in weight, 
instead of tliree- quarters of a pound only. Therefore the increase 
in weight, when hydrogen is used, is two or three times as rapid as 
with street gas. Tlie latter should therefore be used by those wlio 
counueuce the art of aeiTistation, as it is much move easily mana^'eil. 
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" A u(K>n <-H|itive bulloon, and a photogniphif appamliia witli reversed 
ol.jectivt*, (:(ju8tiliite the whole of my apiiiimtus," writes M. Nadar. 

"No more Iriaiigidatioua," he cuiitinueu, " iMised upou a heap of 

1 ri^oiiometfical funuuhb ; no more of those doubtful iiistrumi'iits 

illfd theodolites, compasses, ftlidades, graphoiueters ; no more chains 

■ Ik: lulled alrutit hy surveyors (as if they wtre galley-slaves) 

ilii-ouh'h cultivated fields, vineyards, atid morasses alike! 

■' I, who all my life have lield niathtuiatics and alg«lra in hoiroi-, 
I ;rn now produce, with the rapidity of thought, plans whitli iii-e as 
MithfuUy exact as those of CaEsini, or s3 perfect as those in ll.e 
iliinet of Uie Minister of War! 

"And, after all, what inn he more simple? My hailuon is htdd 

riiptive at a heiglit, say of i,ll(IO feet, over certain points strictly 

Iclcnuiued beforehand, and hy means of my photographic camera 

1 lake in at once ahout a million Ef|uare yards of surfact — let ua 

' fifty to a hundred acres i and 1 can repeat tliis operation at 

I iliRertsnt stations per ditm. Tliis is what 1 call surveying by 

fhotnij^ntphy in the tnie sense of the term 1 " 

il. Nadiir, ^-uided hy these iiin^uini- nutiiai*. actually patented the 



method all over the civilized world, and eveu iu some bariMHtali 
rountries, and at once commenced operations in the neighbourhood 
of Taria. But this gigantin surveying expedition, that was to 
lutionize the engineering world, ended in taking. From a ht 
eighty yards, the little village of Biofitre, composed of a farm, 
und a ]H)Uce station ! 

The roof of the police station cftiae out very clearly on the pn)S(^ 
and in tite road we have a peasant lioy who has stopped Ids cart U) 
gaze at the halloon. 

We may laugh at this ridiculous attempt, but why should not the 
art of Niepce and Daguerre join hands with that of Montgolfier ami 
Pilatref Why should we not map out the heavens in tin; same 
>vay that Jf. Nadar surveyed, photographically, Petit^Bicfitre 1 What 
would not aatronomy gain if it could get rid of the clouds And dust 
of the lower atmosphere I ' 

Could not instantaneous photography be combined also with obner- 
vations of this description? Could not the Earth I>e photographed 
From an enormous altitude, as WiiiTcn De la Hue has photographed 
the Moon f 

With these ideas in uiy brain. I determined upon organixinf; a 
photographic expedition in a balloon in order to observe an odipee 
which was to take place on the 23rd of February, It was no easy 
matter to find a photographer who would condescend to accumpnoy 
me, At last, one of moderate ability decided on making the aiicont 
and his name illustrious, should the expedition prove ii succtiiui. 
We had many things in our favour; everytldng was prepared with 
the greatest care, and we had passed a great immlier of eveDingii 
together discussing every detail in the management, with the 
exception of Ike manager, or atJrial pilot, to whom we were to 
fionfide our fortunes and chances of iliacovery. We had vainly 
imagined that a little enthusiasm might perhaps penetrate into fais 
thick head '. 

1 had caused a hole to be made in the floor of the car. in order to 
take our bearings easily. But at the moment we ought to have 
started, a strong wind spnnig up, and the professional avioaftnl 
thought proper not to inflate the balloon. When the eclipae was 
over, he informed rae that he did think proper to intlnte il, as Hut 



' ['rufeairar Piuia Sniydi, .\slinnoiner Roy»l for Srotloud, nurjed i 
thr Hinimit of tlie Potk of TeuerltTe in IHfifi, and provsd liy niiiDoro<u uUfnaliag 
nbaprruioDB, which ha hnn iUt«d in Ids littls work entitled "teannttn, 
Aitmnoraer'* Ex|)6rinieiit," that c«l««li«l phcnonifiiiii art seen with 
linclnew in n lomlily ho hvoiirslily Bitualed.- T. I.. P. 



Hnd had gone clown. But night was approacliiiig, and ho I decided'fl 
9 pat off the ascent till next day, and then occupy myself witltH 
ibhig photographs of the earth's surface. 1 

iWhen tlie ballfion was all ready for starting, I declared that the 
Ijage should be postponed till the morrow; ho we had the oar loaded 
p& fttooes, closed the neck by means of a ti^ht cord, and left it to 
Imridence till morning, having attached it to four iron bars stuck i 
^o tbe pared square of the gasworks. 
I The next morning 1 rushed alojtg the Rue Aubervillieis, not withont j 
bxiety ; hut found the balloon all right, tranquilly balancing itself 1 

I And fra Them was a considerable crowd of spectators abont the I 
lace, and a t^ood number had entered tlte works and surrounded us j 
loaely as we made our preparations for departure. However, they ] 

II behavetl very well ; there was only one person among them with I 
rtioni we had any difficulty, aud that was precisely the oiironant who 
ru to accompany me on this occasion. 
' After having packed my photographer carefully into the car alonf; ' 
rith his apparatus, I looked iip and pprceived an unknown individual 
rho had got himself entangled in the netting, and had opened as widely 
s possible the orilice of the balloon's neck. Every time the balloon 
scfllatei:) a flood of gas issued from it. '■ Hallo I" I exclaimed inwardly, 
'if I do not mind what I am about, in a few minutes the balloon will 

be capable of rising at all. ... I Inok round, and find that the 
irofessional ai-ronaut who is to accompany us is abseut. On inquiry" 
[ find that he has gone for the second time to refre.'>h himself in thp 
iblic-hoiise opi>osite the f^sworks. i rush across and lead him 
ftok to his duty. On coming alongside the l«lloon the aeronaut 
me that we cannot possibly rise withont leaving all our ballast 
ebind. T Jump out of the car and tell him tfl ascend with the 
hotographer; he replies that he can t.ake up the photographer, but 
it hia hea^y apitaratus. 1 then turn to the latter, and ask him 
he will start with me and leave our aeronaut behind. 
Tlie photognipher had long hesitated before he could decide upon 
{DlUg lip with ifie aeronaut, but the idea of starting with nie alone 
used an exclamation to escape from his lips. Throwing his hands 
the air, he said with the most comical expression imaginable, " Oh i 
ar, no!" T jump into the car a second time, and throw over- 
ard everything T can lay ray hands upon ; then tunung to thft I 
{Eronaut with my fists clenched and the hlood rushing into my J 
», I exclaimed, " I..et'3 be off!" I was in euch a paasion that J 
Bctaally forgot to salute the crowd IhjIow who cheered us a 
Rfl into th« air. 
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We lia»i not risen more thmi a few inomeute when the otimtiauE 
informed tne that I stood a gond chance of falling out of the car, 
and advised me lo mind what I waa doing. Tho car indeed l«in«I 
terribly on one aide. "How is thia?" I exclaimed ; "why docs iliin 
machine loan thus on one sideT" 

" Because we carry two anchors, a considerable height of rope, ftiid 
two guide-ropes," 

" But this weighs far more llian ray iihotograjiher and his cameni ; 
why on earlh ilo you carry all this useless Rear?" 

" We always used to do so on the Ginnt" replied the nKronaut. 

At thia moment I heard a sharp crack up at)ove. 

" Wliat ! " said I ; " surely you are not opening the valve already f 
As we are in the air, we may as well make ft decent ascent." . 

" I do not wish to go beyond the clouds; tlie sun would dilatatl 
>;as, and we should rise much too high." 

" But I do not wish to come down so soon, either !' 

" I believe I am master here," he replied, with a dry sneer. ' 

" So I perceive." .... 

What was to be done ? It would never do to have a i]iiam'l. iff 
pL-rhapa a fight, up in a balloon ; I therefore remained quiet in spite 
of my auger, and observed the curious phenomena that presenteil 
themselves as best I could. What with the bad management nf tin* 
professional ai-ronaut, who first pulled the valve-rope with a Jerk, luiil 
then threw out ballast to arrest the rapid descent, and so on alter- 
nately several succe.s.five times, the balloon lioundi^i up and down 
some 200 yards at a time, like a large india-rubber ball, and the 
mercury in the barometer jumped about in like manner, Thf-w 
rapid ups and downs appeared to prevent to a certain e\t«nt the 
rotation of the balloon; and I was once enabled to keep lite ann, 
Been through tlie mist, for two or three seconds iu a fixed position. 

We came out of the clouds in about half an hour, leaving tbetn 
suspended above our heads. The balloon then sank rapidly and 
turning all the time ; but it never made more tlian 200 nfvolnUwig 
in one direction, for the aeronaut found it neccisary to tlirov out 
sand to moderate the descent, and as soon as wo Ix^n to riw 
again the rotation occurred in a contrary direction. In looking 
through the hole in the floor of the cur, I sometimes aaw \\\v 
ground quite still for the spac« of « fi^w momenl« ; long en<Htgb, 
I should imagine, to enable an expert photygmpher to ohtoio some 
instantaneous proofa 

Tinally we approach Ihe grninid. and 1 perrcivc the trees at a 
:t getting larger and larger. Now, thonght I. it will Iw nt^eeaanr)' 



« cate of my neck. However, the forest glideG fiwny as we sink 
Uj down and come directly over a morass. "Into a Iwg'" I 
uined involuntarily. " This is too bad ! " They were the first 
. I had pronounce*! since our late discussion. They seem to 
i had a cerlain HfTect on the aeronaut, who threw ont a little more 
. Tlie iMilloon rose at once alxtut fifty yards, hut sank again 
immediately. Tlie anchor which had Iteen already thrown out 
■ht in the bough of a tree, and then the at'rouant began to bellow 
Tfor help. I had no words to exprfeas what I felt, so remaini^d 
I silent. At last a peasant succeeds in climbin); up bi us ; iLt 
t as lie is near enough, I request that he will be good enough to 
I the fact that we were taught at the top of a tree with three 
t of ballast ytt untouched in the balloon! 

e ai-mnaut slipped down the tree, and by means of a long mpe 
ich he held tightly in his hands, he then j>ulled the l>alloon along 
p a child's kite to a spot where there were no trees, distant about 
f yarda, and where he might have mode his descent if he had 
■n exi)ert in bis art. 
ft'e finished the day at a pubiic-honse, where I decided, whilst 
fouring an omelette and certain accessories, that in future 1 would 
K'dy own aeronaut 

(HICOKD AfiCENT. — FltOM PARI.1 TO COMniGXE. 

My friend M. Oiffard had consented that I should have the sole 

^ment of his fine Iwilloon for this ascent I kept my word, and 

Iftine my own aeronaut, for rage and disappointment had faniiliar- 

I with the regions of the air more than twenty consecutive 

(nta would have done, 

vTwo young men, the brothers Chavoutier, accompanied me: they 

i never made an asc*'nt before, and it was not without some difti- 

|lty that the permission of their parents was obtained. Both father 

1 loothcr came to see them off, and I rather feared the result of the 

Mil adieu ; so we started rapidly, like an arrow from the bow. 

JThe elder brother was twenty-six years of age, and had ali-eady 

kinguiahed himself as a clever architect. Tlie other, a boy of 

^teen, began his balloon exploits in a very creditable manner; for 

1 clambered up a vibrating rope ladder, more than twenty feet 

, lo unlie " the gnn«r of the balloon ;" in other terms, to take 

fay the con! Uiat ties the neck. This manoeuvre cotdd be avoided 

I balloon asttmls if the rope which terminates the neck were re- 

iccd by a verj- light safety ladder. 



TRA FELS IX THE ATR. 
I 

The secoiiil aitceiit of the EntrKprtnaHl took place on 
March, 18fi8, at a quarter-past tlireo in the afternoon, and in 
of iiumeTous spectators. An easy munner of Btartdn; 
over-toaiUng the car with ballast ; then fiiviiig onlors to let go,- 
pasaeuKers throw out n few «ucka of batla$t, and rise at nnoe. IT 
WlUist is dealt oat prtuUially. they may rise as slowly iw ihey UlWr 

There woa little wind, and the assembled spectators did not lonj 
from eight lor twenty minutes, during which time we travelled alnd 
along in the direction of the Xortheni Railway. 

My two companinnH were not allowed much time t<i admuQ 
beauty of the landscape, the aspect of which would at once 1 
driven away any sentiment uf fear, had such occurred ; fur I waa c 
enough to imike them work for ine without inttUTitpfiou, 
the splices ajid altering the guide-rope, which I found wiu too 
and accordingly liivided it into two [mrtions, one ll>4 feet 
and the otlier 295 feet. Wliilst tins work wan )>ei»g accom] 
I noted carefully tlie indications of a Richard ttaromet«r, and % 
of Baudin tliermotuetera. 

At the time of this ascent, simultaneous observations were : 
1a Villette, by M. Dollfus-Aiisset, the famed Parisian ice-manul 
who had made balloon ascents Itefore I had, and was kind 
witness my first attempts. Doubtless lie was anxious to see iff 
nf my feet would get frostbitten again, lis it was when I 
.Mont Kos,i with biiii. 

At 4h. 42m. we soared over the forest of Ermenonville, at 
altitude of about 2,300 feet, and lie-inl several reports of guns. ' 
learnt afterwards that a boar-hunt was going on there. A bi^- 
)>allast lieing emptied almost entirely at this moment, we ros ' 
height of more than 6,.'J0I1 feet in less than seven minutes. 

At 4li. 49m. we had got through the dense, but not very tUki 
curtain of cloud, which, since early morning, had bidden the aon 
our fellow-citizens below. 

An oi-'ronautic astronomer has a right to say of the sun 
ilaliomet said of the mountain ; for he can go to it whenever 
refuses to come to hini; when once we had passed through the 
hiier nf tloud. we might have imagine<i ourselves over the i 
vummit"* of some of the Swiss mountains. The fixity of the 
like peakf of vapour was really very striking. It was not difBcidt 
uungLDe that they repospd on solid granite or basalt rock. Till! 
dppcarcd perfectly still, yet all this mass of vapour was moving 
with ua in a northerly direction. Their tint was exceedingly brillitnt 
and dazzling, whil.st the sky above was of a tender azure blue, more 
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bcautil'ul thau when setu from the earth oil the finest summer day, 
ftnci without the slightest streak of white cloud; no delicate cirri 
, clouds floated iu the higher regions. 

The son was now sinking in the west, and appeared to me smaller 
when seen from the earth's surface. The heat of its rays was 
' notahle, for wlien we had reached the altitude of 7,874 feet it 
laosed the mercury of a white-bulb thermometer to rise rapidly to 
Jir., whilst another thermometer kept in the shade of the 

■ marked only 26°'6. 

A strange phenomenon which we observed on this occasion deserves 
be mentioned ; but before alluding to it we cannot insist too 
strongly upon the peculiar character of the higher layer of the clouds 
below us. Judging from their shape, it would be thought that the 
atmosphere offered a certain amount of mechanical resistance to their 
onward motion, whilst their lower surface, on the contrary, offered 
iromeoFe excavations with denticulated edge& 

It was into one of these depressions that the Enlreprenani entered, 
at 4h. 4Gm., when we lost sight of tlie earth, which remained hidden 
from ufl during the remainder of the excursion. 

The balloon soon began to swell out under the influence of 
the solar rays, which heated and dilated the gas through the semi- 
transparent envelope. 

At this moment we distinctly noticed a whitish smoke floating 
shove our heads : it was perfectly visible, but not nearly so abundant 
as to cause any uneasiness. This young balloon, the Enireprenant, 
did not intend to smoke its pipe as the old Gwmi had formerly done ; 
it is merely a cigarette this time. 

Since then, however, we have asked many learned persons their 
opinion concerning this phenomenon. Some have mentioned ammonia; 
others have said nothing ; none have replied to our queries in a satis- 
factory manner. TVe believe, at this moment, in the following expla- 
nation, which seems so simple as to be almost irresistible : — 

Although the gas which fills the balloon is transparent at the 
moment of starting, it nevertheless contains a certain amount of 
moisture in fact, shortly before arriving at the lower surface of the 
cloud layer, we have seen the interior of the balloon filled with vapour 
condensed into a kind of cloud by the coldness of the atmosphers. 
But as soon as the balloon has passed through this layer of clond \ 
which hides the earth from our sight, it begins to get rid of this 
moisture botli from the envelope and from the gas, and the latter 
becomea again transparent as before. Each time that the elder 

tavouUer pulls the valve-rope, we can see the valve open, and two 
T 2 
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small crescents of light allow us to judge of the sij* of the opening; 
WW can gueaa the moment when the caoutchonc springs oatside will 
bring their valves together with tol^rahle force, and then we can hear 
s dry characteriatic crack — a very corioua species of small detfxiatlon. 
But as it gets warmer and warmer the gas is xininterruptedly 
dilated, and makes its exit progressively hy the orifice of the neck ; 
for what goes out by the xtdve, carefully managed, is not siiflicient to 
balance the increase of volume produced by the action of the solar 
rays. This warm gas that issues in thin streams into the cold 
external air {the temperature of wliich ia below :i2° Fahr.) is natu- 
rally subjected to the influence of thia cold, and deposits its motatiire 
Bs visible vapour. We have then just nbo^'o our heads a manufacUiry 
■f microscopic elowla ; and these little clouds are soon dtsjwrsud 
to the surrounding atmosphere. But they may be of some iiM 
O Ufi before they disappear entirely, for they mark the course of 
le balloon better than any flag could possibly do. 
On the undulated sarface of the white cloud layer, we see verr 
liatiuctly the el^^t shndow of the balloon. It follows us rather 
ibliquely, for the sun is already far from the Eenith, it being uo« 
poet lire o'clock. Our car comes out in black upon this liriliJuiil 
white surface, together with our three heads and our two guide- 
roi)es. If we had the proper apparatus, wo might take a photograph 
of ourselves. 

There is nothing difficult to explain in this; it is simply due to 
the fact that the biilloon does not let light pa.s3 through it A 
certain quantity of this light, the absence of which causes the black 
slia<low on the snowy surface of cloud, is absorbed by the balloon. 
We might say that it is tliis portion which lights the pi]>e of the 
Untrqirenant. In fact, it h;is produced the dilatation of the moist gas, 
and has l>een, consequently, the cause of that peculiar white smoke 
we noticed above. Itut besides this portion of light transfonned 
into heat, there is another portion which has not passfd into the 
balloon at all. and is not lost in the clouds, Tlie portion of which 
we speak is reflected very syni metrically, as it might have been fren 
a metallic mirror; for M. GifFai-d, who generally does things well, 
gave the balloon a new layer of vaniish two or three days before wa 
started. This reflected beam of liglit falls upon the layer of ckmb 
above which we are sailing, but in its path it has taken a mort 
singular form. I will endeavour to descrile it, but will leave id 
explanation to those who are cleverer than I am — at least until ' 
make my next ascent above the rlonds. 

In the centre of the strange reflected image a black point is » 
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dUliiictly Btten : its tint U soft and gradtuted, and it^ diameter a 
quartan' Uiat of die moon. Around tJiis disc we perteive a cinJe 
of rainbow colours, the diameter of vbicli is altvut sixteen times 
greater ; and aittund this first coloured circle id a second, the 
diameter of which is about double that of the firat, and also tinted 
with the coloiirH of Uio spectrum. 

I made 11 rottj;ti skettih of the phenomenon, just sufficient to permit 
our friend M. Alhert Ti^aandier to execute a chromolitliograph of iL. 

I'he Bptictac-le was certainly curious enough. On one side of us, 
the dark ahiulow of our aerosbit ; on the other, the marvellons reflec- 
ttOD which travelled along with us o\t^ the white sur&ce of cloud. 
Whilst I was aktitcliing the optical phenomenon in question, we 
heard the vigorous notea of a hom, which reached us, 1 know not 
bow, through the thick layer of clouds which separated us from the 
coith. Tt was probably the huntsnion at Ermenunville, who had just 
killed their boar and sounded their joyous fanfare. It was a qoarter- 
\yejA, five in the evening. 

1 had promised my friend M. Giffard to come down about an hour 
afcr sunset : and, moreover, 1 biid engaged myBelf to take with me, 
under my orders, some person who had been at least once in a haUoon. 
The lattCT portion of the promise was rather embarrassing. ... To 
satisfy my conscience, I had made the younger Chavoutier get into 
the balloon through the neck, whilst the aerostat was being inflated 
with common air. He had therefore been at least once in a balloon, 
though he had never quitted the ground ; and he was in a position 
to Bee the numerous Ullle holes in the envelope, the result of the 

King voyage from Paris to the forest of Ferri^res. 
order to keep tlie first portion of my promise, I gave the 
uy number of tuga at the valve-rope to enable me to qnit 
^w delightful spectacle of these higher regions about the time 
named. Without these conscientious scruples, which came upon 
me when soaring at an altitude of 7,900 feet, we should certainly 
hIl^'e floated much longer in the atmosphere, and probably ni};ht 
w<'oId have overtaken us there. 

The least experienced aeronaut, if he only preserves his prctsence 
of mind, can moderate with remarkable ease the impetuosity of tlic 
iiii«t vigorous balloon sailing in pure sunsliine. 

The accidents which have been related bo often, with their dni- 
usatic stUToundings, are all the nvjults of a want of vigilnuc. , i 
prtiiouged hesitation, or of an inexcusable surprise, the effett i 
.v!i.lion, causing forgetfulness of the most elementary of »Jjv.i,r 
In fact, the tension of the gaa which fills the intu. 
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capftdtT of Hit aj^maui is nuuiifeeted l>y the respectable degree of 
rotimditT talcen by the ulkea or liiwn tissne. The balloon ftppean 
to swell itaelf vith pride at the magnificent spectacle which it shovt 
to its passet^n. 

Xolbing is easier tfaao to prevent yoor aerial courser running 
■war with tou. and canring yoa off to those glacial heights where 
Zambeccari passed the night, and r^taraed tu the earth at dawn 
most fii^htful^ boetbitten. You have only to raise yotir eyes in 
order to be oertaia that the open orifice of the neck is open, and will 
allow any exoes of gas to issue easily. 

KoDWiDg l^ heart all the elementary principles of ballooning, T 
had got ready the grapnel, aod arranged all the objects that it 
might be ii««sary to throw ov«>Tboanl. according to their respective 
palue or their brittleness. so that they might be sacrificed one after 
other in the proper order I had even carried this arrangement 
d lar M 0«r luggage, in case the laiud motion of the barometer 

odM giva tiB caiaao for alarm. 

) barometer it indeed Uk compass on which the eyes of an 
troaaut roost \<e I'ODsinnlly fixed, and his conduct must be goremeii 
ny iu smallest indicatioDS. 

On (h^scending, w« aaea find oorselves lost in the thick fog, 
which passes frcHn un like a flash of dark Ughtuing, and then we 
b^n to realize the surface of the earth beJow us, towartis which 
the Entrqirfiunit fsdls whilst it rt'volve* rapidly on its axis. The 
needle of the aneroid moves with accelerated velocity, pointing to 
the fact tlmt our di-^ocnt is somewhat toti rapid. I make a sign 
to the elder Chavoutier, whom I wish to train to this kind of work, 
and he tht\iws out ballast by well-nieasur^ handfuls. 

Beneath us lies a vast plain which has a hospitable appearance. 
I investigate it with my teU'Stxipe: it shows none of the shoals 
which are known as houses, cottages, churches, castles, which are all 
equally detestable to an aeronaut who is descending from the air. 

In an instant I believed thai we should succeed In landing on 
these frank, well-ploughed fields, and I fondly imagine that we 
shall step o»it of our pleasure- l»oat as easily as from a carriage. 
But it is easy to see that a rather fresh hreeze is likely to throw 
us u]>on the edge of the neighKiurini; forest. To avoid the trees, 
I must pull lustily at the valve without a moment's hesitation. 
I must accelerate the downward motion as much as the diameter 
of the valve will permit when open as wide as possible. Dot 
then we might come to the ground with a force I am as yet 
unacquainted with. Aerostatiou being completely ignored by pro- 
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( of algebra, we have no formula which would enable taia 
\ determiae the precise inteosity of the shock which would \m\ 
) consequence of my following out this first inspiration. 
I We hftve two guide-ropes which are very thick, and a stoul 

lor with a heavy rope attached ; this would, on touching thfrl 
nand, diminish our weight by a considerable number of poundBV 
Bfore our car struck the surface. 

I But I had promised to be prudent — to make an ascent d la papa, 
t hesitate, therefore ; and, changing my plans, I make signs to th» 
Ider Chavoutier to continue to throw out the remainder of the 
Hast, and ihea the other objects in the order arranged. When 
e supply of sand is exhausted, he beyins with the bottles. I wish, 
[ possible, to soar over the forest. Supposing that we should get 
Wked on the road, the harm would be nought for us, and small 

igh for the balloon, if we are clever. 

But it is too late to argue .... the grapnel has caught "We' 

floating at twenty or thirty yards from the ground — a mera^ 

nhtngl .... We are landed, for we have taken root at the top 

' an oak-tree. In the course of ten minutes we have descended 

, height of some 8,000 feet without a scratch or a bruise; 

\ easy is the management of a balloon ! . . . . 

1 At this moment I was deceived by an optical illusion which' 

ight have had dangerous results, and 1 call the attention of my" 

ulers to it, in case they may ever he tempted to undertake the 

at of an aerostat. Let them never get out of the car 

intil it is fairly landed upon the soil. Let them be perfectly sure 

lat no solution of continuity exists between the car and the 

iarth before they think of stepping out of it, for their eyes, accus- 

lomed to the immense proportions of things above the clouds, have 

their power of appreciating dimensions. Objects appear eo 

til on the earth's surface during a descent, that great trees look 

1 mere blades of grass. At this moment I believed we had 

mded upon heath bushes, and we were at the top of the high 

I had actually got one leg out of the car, and was preparing 

■ leap down! The two Chavoutiers bellow to the peasants with 

bl the force their lungs are capable of I tell them it is useless 

t shout in this way, for the balloon is seen from a great distance, 

i we shall soon have peasants enough. Effectively, in the course 

', m few moments, a human anta'-nest is moving under our feet. 

Fortunately the voyage to Ferrieres had given me a lesson, tlien 

wtdered involuntary and useless, but now looked upon 

lOTidential. I tetl ihe elder Chavoutier to let hlm&elf slide dowi»| 
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the laog top* to vhieh tbe gnposl ■» ait«di«l, and, aa scon aa he 
laadm tlw chhumI. to cbev all t>x tmlen piiiictiuiny. He dms 
obejr tli««i aBfoaaatkaUj ; and now he a ^fi'ly on ihe gmnnJ. 
Bat «t tiihaliliwai ■» ooljr be^uuiiD^; fur it happens that the 
laBoak Ins faUoi ahwl laltwaT between two nllages, sitnnted 
OBB aa ead cida of tlie ««od ; and each uf them wisbes to daim 
■■ as ka own .... Oar ocden are not nndentood or misconstrtiad; 
wt Be pdU fitBl ta thh aiie, then In that, over the tope of 
Ika IVMb After bdiig snljected for aoue minutes to tl>«se qiuer 
I and Ifae yeaaga Cbavoatier down by tlifl ssma 
tliat Ilia bntker had taken, and nuntn alone in the c»r, 
paaa the m])e over the bij;;h bnmcfaes. 

The balloon bagtaa to loae ila aacenaional power, and I b^in to be 
ratigocd Willi mj wait. I thBtefiwe mder them to pull down Oie 
halkm in an opeuing in tbe wood. I jump out of the car — tie 
baDuon rues — and now I am able to establUh some degree of onier 
in the movements uf tbe uiDdr peasants who are pulliug at lb« 
mpes. After an hoar of valkin« and groping about with the ropea, 
tlie balloon catches again iu tliv brandies of the oaks, which are 
exceedingif fine trees in thii* particular locality, and it has no longer 
the power to 90«r above them. If we do not mind what we aru 
about, we shall have the entire machine firmly fixed at the top of a 
tree, whence it will be no easy job to recover it. 

With the assistance of Charles Chavoutier, who makes sphces 
like an old sailor, I fasten the guide-rope to the hoop of the balloon, 
so that the balloon flies up to the est<?nt of this rope and leaves the 
car safely lodged iu the midst of the liranches. 

Xo sooner was the dithcult operation completeil than I perceive 
a ditch, which, according to one of the natives, leads out of the wood 
to a plain. Having a.ssured myself that such was really the case, 
I get all my men into line, and they pull the balloon away iu spite 
of the wind, \\lien they get it to the said plain, I order them to 
puU it down, and I endeavour to open the valve by pressing on the 
springs, but a little gas only escapes. I take off the india-rubber 
from the valve, but no gas issues ; it does not occur to me to apply 
a lancet to the envelope, so I fasten the balloon to a stump, thereby 
basely imitating what I saw done at Ferri^res by my professional 
aeronaut ! 

As it was late we al>andoned the EntreprenajU and made for the 
nearest village, all of us together, when we soon tilled the inn. I 
called for some "wine, s^oTiie beer, some cheese, and some ham, and 
every one helped hinisell to what he liked best. I offered a franc 
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apiece to any of those who would like to toucli money lliat hod 
come down from the chjuds, and several of my brave companions 
{iiil mo the honour U> accept the |3te3eiit; 1 enlisted a few volnoteers 
to tt&aiitt me next morning, at dayhreak, io taking in the bidioon. 

By (JiiyhreaV next day I was iioi awake. The dny was far 
Hdvanced when we amved on the little plain where we were to let 
the j(as out of the baliooa. I was not a little sorjnised to find that 
this work had lieen done in the meantime by the balloon itself; 
umler tlie wei^jht of its network it had goae down as flat as a 
crown-piece. 

All night long the peasants had been running about with lighted 
torches, seeking for their children, who had wandered off' towards tlic 
spot where we made onr descent ; all the children in the district had 
played truant, and run off towards the balloon ; and when evening 
came on, these enthusiastic little fellows were far from their homes. 
Muiy of them, in order to get a better sight of us, had plunged into 
tlio wood, the forest of Conipi^ne, and found it dlllicult, no doubt, 
to tear tliemselvea away from the spectacle presented by our aerostat. 

ins we heard what sort of a night the balloou had passed. The 

ind, which had calmed down, as it often does, at sunset, rose again 
tAmpestuouidy at two o'clock in the morning. The balloon, till then, 
had remained qiuet upon the grass, hut at this moment it began 
to describe a wide circle around the stump to which it was attached, 
as a centre, and having the guide-rope for its radius. It had gone 
round the third of the circumference without accident, hut at this 
point it met with a prickly Imsb, and a large hole was imine- 
dinttly torn in the envelope, so that the gas issued rapidly from it. 
I.inrkily no peasant was near with his torch at that moment ; for the 
Xircom of carburetted hydrogen would have taken lire, and we might 
liikve had a rei)etition of what happened to an American aeronaut, 
whose balloon took fire by contact with the lighted pipe of one of 
the spectators, and nearly blew up about a liundreil lookers-om 

To fold up tlie tissue was the aff^air of a moment only: but it 
for us to discover tlie car, the grapnel and its rope, p/iM 

piec« of cable about a hundred and thirty feet long. No one 
could ttdl us what had become of these ; and we bad to strike 
through the forest, following the track we had taken the previous 
evening, which we knew by the broken branches we had left 
behind us, To reraver the car, we had to take a hatchet and cut 
a rottii for it through the thick broken branches, . As for the anchor. 
Lad stuck so fast to the top f>f one of the oak-trees, tliat we 
to climb up to and cut away the branch. It fell to the ground 




kam » b al LvttttT-wrca ynd^ villi a load now, aad «ank 

BtkeeBiui. Mt this tine ve Iml m> dtfiodtr in Bpraodi^ tt 

vatb uan.—ntm rtm to oomoBua (tAon). 

The hnlte* CliBWiitkr and I alatted on Moodajr, tbe ISA Afd, 
1866, frm the gwwwb of U l^llitte, pnosel^ st four o'cbcfc. 
and ■nand aff ia a mmoh^f dtivetinL We wcfc propdled Igr ■ 
Bacth l««eae, wludi, Uioi^ aot ray Tinlmt, liad frneen the pecMW 
vfaocaaeteh^ nt in nor psvpataiioea. nitnks to tbe kindnea 
ef tba aaaagBt of llw tworiL Carr, and hia vrorkmeD, m 

aooa got ovar tlia ait lo the inflatioo of a baltoon in 

tbe open ur vben Umiv » a « ^1'*<■1Ilg. 

Wbea aeintifie balloua i r bave become more geoenl. 

viU be dlAadt to ondei town like Paris coold bare 

remained eo loog witboat an; ■ statioD. wbence ascents could 

e wade at any time and in toy m bet. For the mure agitated 

•■ state of tbe air, the mon curiocu ■utd tntenatiiig is the oovrae 

fen b}* the bklliNiu, 

The carious observations that we mv able to make on ibia 
ncasinn woald bave escaped ns eutirely, bad we been- obliged to 
pal off our joorney till tbe morrow — bad we, like so many other 
ai^mnniiti, waited until the weather was calmer. 

Simultaneous ol>s<T\-iitiinis wen' made tliis time also liy M. Dollfus 
Aiisset, and the calculatiuus revised liy il. Collomb. We took 
up two sjiirit thennonu'tera : ' tlie sjiirit was coloured red, whicii 
niaketi the readings much easier, and the degrees wpi-e as nearly 
as possible three iiiilliuietres each in hiif^th, Ihonph the bulb was 
verj' riannw, ao as to };ive the surrounding temperature imme- 
diiHely. In order lo take eveiy possible precaution, these ther- 
mometers were sunk into a flat ]iiece of wood, and hung vertically 
to one of the ropes of the car. One of these instruments, manu- 
factured with the {•'■^"'''st care by M. Baudin, was a wet-bulb 
tli'rmnuictcr, for the determination of the hygrometrical state of 
the atmosphere. 

As during the whole of lliis ascent nor tempemturp was below 
freezing-point, this wet-bulb thermometer was almost constantly 
surrounded by a thick layer of ice. The cold was, indeed, so 
intense, that when drops of water were sprinkled on to the bags 
of ballast they solidified into ice immediately. This phei 



' No spirit thermometer is adapted to the detpnrinBtion of either the tenipcmtiui 
at hiimiditT of the air, and p:irticularlj in ■ billoon,— Ed. 
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we observed several times ia the most unniistakealile e 
coutradictioQ to the notions generally held concerning the 
ire of clouds. In fact, we soared amidst I'apoura which had 
the slightest crystalline appearance. The tint of the cloud which 
in the state of vapour around us, though the temperature was 
Fahr., was that of the light of a room with windows of ground glass. 
None of us experienced that sensation which is usually produced 
by the contact of watery vapour with the skin. Moreover, though 
we were all three rather lightly clad, we did not experience a 
degree of cold at all corresponding to the external temperature as 
indicated by the instruments. Our sensations in this respect were 
not the least unpleasant until the balloon began to oscillate rather 
suddenly. When it rose, we felt the cold strike our shoulders ; 
when it sank, we felt it at our feet, 

The cold experienced at our feet was really painful, and I dis- 
'ered accidentally that it was owing principally to a draught. 
len stooping to cover my feet in a rug, I found that the wicker- 
work of the car was torn along one of the narrow sides, and that 
there was an opening there at least a foot and a half long, through 
which the air passed abundantly. 

Now, who knows, it occurred to us, whether the temperature of 
car of an aerostat in motion is really that of the external air; 
'betber it was as cold in the cloud-vajwur that surrounded us as 
upon the bulbs of our thermometers; whether Barral and Bixio, 
(Jay-Lussac aud Glaisher, did not create, by llieir motion tluough 
the atmosphere, the loiv temperatures which tliey obaer^'ed when 
rose rapidly into the higher regions of the air? A careful 
iion of the movement of our aerostat, aud of the temperatures 
'Observed, might, perhaps, lead to some unexpected data in this 
respect. However that may be, and whatever explanation we 
may be forced to adopt to accotmt for the strange fact, we 
believe that we were the first to observe, in an unmistakeable 
and continuous manner, so low a temperature in the midst of 
watery vapour, not unlike liiat which escapes from the boiler 
of a steam-engine. 

During this ascent the clouds presented a most singular aspect 
ifty were accurately divided into three distinct layers, the lowest 
which was composed of small rounded cumuli, perfectly visible, 
floating at a height of between 1,600 and 2,000 feet, like the 
storm-clouds which we see in summer just below the deniie 
id charged with electricity. The edges of these small rounded 
ids were very sharp and well-defined. They were projected 
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on to tin tieMs Iwlotf lilw «o omch wliitu vapour. To any one 
TntiTi" tliesu rv^inna Tor tlw fiT«t time, tbej- might lie miBtukui 
for sntokv coming out oS the grmiRtl. 

AUive ttitiai was as iiilv laver nf doiitl, opai|UP and hntirageDeoM^ 
and tn (liick tlmt durui;: the whole of tbe day it did nut. ollotr*. 
sin^t! my of suDshiue tu filler tltro»;;h it The oxlentat suiiaea ff 
this cinuil-layer was sjilirmUdly tlut, uiid of a nian'ciluus HDovr-lJIa' 
tint- It (HfTered frnin Uial moan in our {ircvious osovul in liaviid 
no protuU^niircs, hollows, or ^~nll«yii of tiuy kind. 

AIm'vi: out heads th« finoatuent waa covcrwl with a layur ofi 
vapoury Dottoo-likB claniU, risiog like an iniinruac i-oDe mom tlao 
B ihotiMud vanls UiRli. Thn^gli the openiitga in tho clouds wi) saw 
the Uue (uilonr uf \hi! sky beyond, and towania thu wt-at n ailvdry 
tJnt of anrivallvd delicacy. The wiud. wliicli carriwl uit akn^ 
vithout our pitixiving it, trroui^la (u onr eat« the sotiDde to t]i« 
north of us. We heani tlitt larking; of Jos', report* of intukettj, 
and «ven the cimkling of chickens, m aononjoa was tlie surmundii^ 
atmoAplwre. 

W* were not more titan 300 feet altove Uie denM level oluud-lavnv 
for OUT giudc-nn«e pliiDj,'ed into it liy its extremity, ami was lost b> 
it ii8 in an o)Wiiie ocean of ivory and alabaster. Its amotttii suifun 
nrflected the sound of our voices very distinctly, and an echo appeaml 
t..i ri^' TiMiii U'liviilh ihi! car wIioiiu\>.t we maiU' llie t'XjieriiiieiiT. 

Soon we witJiessed u majestic pJienomeiion, which i eliould Iiave 
taken for an optical illusion, had not Tiasaiidier and myself suL-t:eeiW 
in explaining it in our ascent from the Conservatoire des Artaet 
Metiers. 

It was not without the utmost astonishment that we saw «a 
immense ring of clouds, the centre of which corresponded with tbs 
projectiim of our car, ojiening out beneath ua a? though it were the 
work of some invisible hand. Its radius appeared to be four or five 
times the length of our guide-pope. The vertical sides duly projected 
proilueed the effect of a dark halo of 4f. degrees reversed upon the 
liigher fiurl'ace of the clouds. Above our heads the masses of vapour 
hallowed themselves out into a gigantic vault, rendered brilliantly 
limiiuous by the reflection of the suu'a rays. It wae like a vast 
tunnel of coinpiict cloud tlirough -wliich we were sailing along in 
silence. 

Tlie lower portion, aa a whole, was like an immense circular Iwsin, 
such 03 that in the Tuileries, but twenty times as wiJe and ten times 
as deep. The background of this gigantic excavation was perfectly 
flat. Tbe edges were like a lining of black rock, especially towards 
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le east ; but the wliit« miow-like layer which fonneil thti bottom 
»e baain. like a plain, covered them in several places, so that \ 
ick rock-like protiilierances only appeared here and there to brei 
i monoloiioiis whiteness of the scene. 

Unfortunately our ballast waa expended, and we were not able 
Dntemiilate this magnifii;eiit sjiecfncle for any length of time, 
ttKt this the first, and then the second rope touched the ground j,| 
! over a poor, thinly- covered pasture-ground. The valve was 
pened, and soon the grapnel struck into the soil. 

We only experienced one bump, which was scarcely appreciable, 
banka to the splendid india-rubber ring (invented by M, Giffard) 
bached to the hoop of the balloon, and to the grapnel rope. This 
ts as a spring and deadens the shock. The anchor was not hxed, 
jDwever, in the friable soil, but scored it np splendidly for soraefl 
istance, like a plough driven with a speed of some twelve to fil 
lUes an hour, or as the water is ploughed up by the power of 
Dwerful 8 team -tug. 

The balloon bends over coquettishly in the direction of the river, 
rhich is too far distant, however, to cause us any uneasiness. As the 
i issues from it the wind enters, and we hear the sides clapping 
» the sails of a ship against the rigging. The elder Chavoutier [las 
till hold of the valve-rope, and our aerostat comes gradually down. 
Et arrives upon the ground at the same moment that we do, and roUa 
self about on the grass like a spnlt child, then suddenly rises up 
[ain, and we of course follow. 

Two or three more moderate shocks follow, during which the valve*' 

»pe escapes from the hands of our companion. It is easily got back 

[ain ; but in future, to avoid this circumstance, we shall have it 

ittached to the hoop. 

A man dressed in a white smock-frock approaches, and we request 

liTa to hang on to one of the ropes "We spring to tlie 

round one after the other, and inquire whei-e we are. The little 
iver above mentioned turns out to be the Lima, a branch of the 
Kitme, which itself falls into the Seine at Corbeil. Tlie nearest 
jriltage ia Courcelles, a league from Beaune-la-RoUande (r.«iret}, and 
ixty-four miles from Paris by railway. 

When the brothers Chavoutier and myself leaped out of th«' 
wket, we found ourselves surrounded by a crowd of country-folk^ 
who bad run to meet us from all sides. The next day, it appeared, 
liere was to be a fote in the village near which we had descended, 
die mayor of the place had been presented with the cross of the 
'-*gion of Honour, — for distinguished municipal services, said the 
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MunilUKF, — attd nil the rural population uf tlio district liad OMtiiubW 
to congratulate him. 

Saddeiily I fell a hand upon my shoulder, unit, ttimiir^' ruaml, ]>e^ 
ceived staiuliiig near mo a rfitrdt-eJiamft/tre, iir villn^ pollco-ofHixi, 
and behind lum two do;;ged.laoking peasants ll ia evidoiillj a 
liahelaisian qunrt«r of an hour, thongbt I, that is coming njKin us ii 
the shape of injurod propri«tore ! 

An indcmnilicalion was c1aim»<l for the d»ma^ done in the RuM 
by the balloon, and n-nt for tlie 8i)0t now occapied by the acroalatl 
The air of tlie clouds liad rendt^rwl me generood, aad my first impnlK' 
was to open my imrw, 

" Siiy, my friendB," I l«!!?m, " how much will Batisfy you ? " " Ah, 
Bir!" wiid Ihe snuiw-Iitokin;^ of the two; "it is dusk now, and w4 
cannot sec the amount of damage yon have done to the sntTroa" 

I was not aware that we had come down into n safl'ron field, w 

er I believe it was simply a poor deacriptiou of pasture-grontnL 

! peo-tant continued in very crude Freuch to inform us that he 

[lould visit the field with an expert or referee at tlie break of day, 

luid take down accurutcly the amount of damar^e dune. Wlisreupot 

I turned my back to him. 

As it WH8 now getting dark, it was neceas^' to return to tlic 
villa^. A wHg<;oQ had txMtn sent for, the balloon was instalM i 
triunipliaiillv thereon, and wo wtre escorted biick by two or three 
hundred peojile. 

Next morning at nine o'clock I hear<l a knock at nty door. It was 
tlie said ifnrdr-rlinmjie/ir, fur the second time of asking. Hi- iii- 
foniied me that the nuilcontents were lielow. I went down to thcrii 
in nitlier a bad humour, and found four instead of two. The t«<i 
n"w OUC8 were tluisu tlinui^li wliose field the anciior bad jmssed. 
The iui|uiry biid lieeii conducted by a sworn surveyor, a .shwkiu-; 
scmndrcl, ami the datuiig(! was set down at ninety francs ^i/«« onu 
Irani; for his fee. 

'■Will you acenpt furty francs?" I demanded of the plaintiff. 
•'Von are trying tt)-impose upon n)e, sir; you know full well there 
i.H no hiirm done. Tuke my offer at once, or I j;ive you the woni of 
an ai-roniuit. you will not get a single sou." Thereutxin tiie ifnrde- 
rl.iiiiip'Ir.- w;is flbout to pive us a little of hi.s orticial elocpience, but 
I bi';j:4ed biiu to .i;o aWuit his business, and I then cut the discussion 
sliiu-t with the four iujiin!<l individuids. 

When thi'V were gone, the other jH^asants in the room iiifurmed 
nie iliut three of the-ie individuds were old rascals who wished to 
iuiiK>.sc upon nus; that, after all, the sidl'ron wouM grow up itgiiin. 



FHOM J'AJilS TU VUUltCELLES. 

Mae uf the couip]aiii<!ra wished to accept in^' utfer: 1 leanit that 
be was a mined man, and that to make mutters worse, if possible, be 
bad just lost bia son, taken from him at the last ballot. 1 could not 
njsist the desire of acting the part of St. Vincent de Paul, so I had 
him called back. He claimed fourteen francs as his share of the 
damage, which I paid iu my generosity, together with a glass of 
vine and a ebaku of the hand into the bar|^n. 

MliiUt I waii thus eugaged I heard a great uproar outside in the 
courtyanl, where the balloon was being packed up. It was caused 
by ttte elder Chavoulier, who was holding a lad by the ear, bringing 
his bead luto the room towarda me, whilst the body followed in a 
series of comical contortions. Tim young culprit had been discovered 
ill a bani, with a knife and a piece of the stuff of our balloon in hit 
li.uxU. It w<is one of the choial children of M. le Cun:. Divine 
:'>i^tnes3 ' To cut up the balloon of my friend GifTard and distribute ' 

;tlM)ut as relics, would indeed he a curious notion ! \or could I 
ii'lp laughing at the idea as I ordered the prisoner to be set at 
liWrty ; his departure fruiu the mom was, neverthelesc, somewhat 
accelerated by a stout kick fmm one of the peasants 

Sonii^ days lat^r, when at Paris, 1 received a htil'T from an attoruey, 
'ifferiug his services to defend the plaint which was about to be 
i'TMUgbt a;jttinst me by one of tlie alnve-menlioned saffron growen- 
ituited nof to reply to it. and so the matter renuiin* to this day. 





r» ATT Kit IV. 

«Y TlPm-T IV AP.IinsTATKiN, — VnVAdE ABnVK THK yoBTH ^ 
in. riMAKniKR.) 



TiiK illustrioiin author of "The Hnnnonipfl of Nature " ©mfessci lIiM 
h(f never looked at tlie cloutU without, a pnifoini<i tDnotion. an<l thst 
lie took the greatest pleiisure in conteniplatiiij; the tiiiinsaiid uioilifio- 
tions of fonn iiiuItfrHone by those vast moattoa of rajioor, "bo like 
proiipH of mountains nillitr^ tttio nfti^r the otlter uUmg the bzoiv xky* 
Who wmlil. u«l<*il, n-miiiii tiiimovwl Wf'ii* Uie (tnc spvctade pre- 
eetileil to lis hy th« limpid ntmosjilKTC w (raiiriirioiisly iiili!n«vttf>l 
with wliite vii|)our, and notire ttut iimj;riilHile of its t^xtviiti wilboul 
I'xjH'noiJpiiiH a diwn' to iNHwtiie Aci|iiAiiittki willi tlie myslerie* 
hiihioii iu itn lioHom < The i»1m ep)i)iyr or thv tem[iest hliul, t)i« 
mild breeze or tlio terrible cyelime, ofler admirable [)icltin-« tft the 
true lovet of Kature ; and tlie air. like the ocean, provt's u saanr 
of invincible attraction to the mind. 

Whatever maybe said by certain ]H'dnntic pliyBicists wlm wiah Id 
ignoi-e balloons, scieiu^o hiis ninch to luani from tlipsc lu'rinl voj-agw. 
" U would require a volume," says Lavoisior, " to describe all th« 
advimttiKeii that aerostats can beslow u|>£tn society at lanjo;' niul 
Arugo also timk the proali'st interest in balloon ascutils. Jfiist of our 



li»irt>»il nifii uiiili'ratMD(I the acieulitiu aiTvioe tliat uiny Ui done by 
liicse avrittl skiffii. H-hitli muy truly be termed " floating iiliservaloiii's," 
r.irryiiiji lln- philosnplier Into the midst of the atiiiosplieie, and jtlaciug 
liini in iiaiiieiliate coQtact with some of the grandest phuuomeim uf 
Naluni, I'liahlinf! him, perhaps, tu discover the causes ami mevhaiiisui 
<if atiriiil currents. 

All honour tn the mnrinor of the almosphGre who shall diaoover 
lhn Uuij' titr<am of the air, ai»l shall lay down tho foiuidation of n 
Inio BcJeuce of meleoroloj^y 1 la uxpluriiig these auritd n!;,'ions, in 
sailing Inekwards and forwards through this iuovi-a)ilu ocean, though 
lit> ni'ty uot disuover. as Clmatopher Columbus did, a vast new cun- 
lintnit, he may nevertheless enricli the book of ni'Hleni fiuience with 
iiuutiTous discoveries. 

Kut tiKsiden tho scientitic iotereHt attached bi ihase excursions, 
lire wo not attracted also by the odd manner of travelling and the 
rlifntii of Bieetiiit^ with novel scenes ? If a tourist can clamber 
[Hitnfully into the glaciers of the Aljts in search of new sensa- 
tions, coulil he not do better in carrying his yearning afler novtity 
into the n^ons of tbe clouds i A.i for myself, I had never seen 
a ImHdoii pass overhead without longing to make an excursion into 
the air. But, alas ! there is a vast distance between the desire Bud 
its accomplishment 

It was the GUtnt that drew me definitively into what 1 may 
term my aerial calling. 1 shall never forget the ascont of that 
tine aerostat from the (!;bamp de Mars, accompanied by tbe litth' 
lini>erial. I have still bt-fore my eyes those two Iwilloons, the one 
m> large, thii other so small, awaiting the signal to rise into the air 
and soar through the clouds tike an eagle, I still see tlie Giant 
riHin;U> majustically as the signal is given : a cloud of sand fulls from 
the wicker-work car, and tbe balloon is soou lost to sight in a 
ibifk curtain of vapour. Around me, arms are uplifted on every 
side, shouts i>ierce the air, hearts beat fast, and every one relunis 
1 thinking of tlie ai'ronauta. 
; How many days passeil since the ghn-y of M. \adar and the 
lent when, wet to the skin by the rain, I was about to take uiy 
in the car of the Xipltiae ! 
I Tt WM a great red placard that awakeiio I aW my aerostatic ten- 
ncies, qnieted after a thousand vain atlfuipts to r<^idj/e them. It 
I the t'ith of August. 18t)8, I was iit l.!alaiH, when 1 saw the 
I Minoancemeat of an ascent (on the occasion of the Kmpeior'B 
p on the 15th) fixed to take place on Sunday, the IGth. This 
e v*» to be undertaken by an aeronaut, M. J. Duniof, of whom 
V 2 




I had never before hpard. On the same day some r^fl.ttas were 
auDOQiiced, but they had little interest forme. Kot so the balloon 
ascent, which I coniinned to think aboat all day. 

Next morning I made my way early to the H6tel de Dnnkerque 
and ijiquiri'd for M. iJuruof, wben I was nshered into the presence 
of a young man, the captain of the said expedition. After a quarter 
of an hour's conversation we were the best Mends in the world, and 
he was kind enouj^b to offer me a place in the car of his balloon, 
and thus enable nie to make ray first ascent. 

I was transported with joy ow lea^'ng him ; but how great was my 

stupefaction when I found that uiy friends heard of this intended 

ascent with marks of most profound indifference, and even 

Tesrett«d to see me i • such a miserable adventnre. They 

rmed me that Du en ■ attempted to make an asceat 

'alais, and that he baa purpu. y caused his balloon to burst 

upon starting: that he Id not start this time either; and 

Iff the first, but not the lai^ I perceived that certain people 

were prejudiced. 

Some meml^era of my family were also at Calais, and manifested 
^reat uneasiness, reminding me ol the danger of an ascent on the sea- 
coast between the English Channel and the Northern Ocean. " This 
part of the world," they said, "is parlicularly fatal to balloons and 
aeronauts. Piliitre dc Hozier lost his life not far from here, and 
I>eschauips was nearly killeil on the same coast; the wind is always 
violent and uncertain along the shore, and it is pure folly on the part 
of any one to undertake sucli an adventure." 

Nevertheless I held firm to my resolution, and passed the day of 
the 15th in assisting M. Duruof to discover and mend the small 
holes in the tissue of our balloon. In the next place I ran to the 
Humane Society's office to get some life-belts and 0oaters ; for I did 
not forget that our excursion lay over the seacoast, not far from the 
" great basin," as my friend expressed it. 

At night I dreamt the most extraordinary dreams about balloons. 
I saw one burst just as it was starting, and every one turning tn 
iiugh at and ridicule ine. In another, I find myself soaring rapidly 
into the air, and a little later precipitated violently into the waves 
below ; in fact, a thousand fantastic images floated in my brain, 
when I felt myself shaken by a vigorous band. 

"Vou must get U|>, sir; it is half-past five, and you told me to be 
sure not to let you sleep any longer." 

It was the waiter of the hotel, calling me back to reality. I rose 
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ABOVE THE NORTH SEA. 



Duruof and his aasialaiit, BHiret, wen alirwiy tiwrcj the Xtplui 

ty iiiJHfrahly iUi)n<; the groanJ, aiiit tUe nin wag btlUng in torreDU 
t was a sad, disheartening spectacle, and filled my mind witi 
uurused ideas; for it iiiij^bt lie iin|HM$sihle to inflate tJie buUooii. 
How could I itiutgiuo, indeed, tliat this moddy tissue Ijing at our 
belt wuuld smiii curry us uji iut^j lliv clouds f 

Du you Uiiiik," I asked adxIousIt of Duru*^. " that it will baj 
lible to intlatt; the ttalloon in sucli weather us this I" 
The captuiu of tli» Nrptunt tixt^ his eyes ii[iod mc as he replied^ 
I see that you do nut kuow me. I wus nufortunate iu this ver; I 
rat last time: the wind [>reveutM] our departure; hut [ have »l 
iveitge to take, and I <lo not fear the rain ; we will make our ascent I 
liatever may happen." 
By this time the gaspipe was placed in contact with the NrptuTU, | 
id what with lifting up the valve, widening out the net, and moving 1 
le ballast- 1 laic's, the head of the balloon be|Tati to rise from th»fl 
round. Die ])assere-liy stopjied to look on, and a»ou the smile < 
icit3dulity and mockery waa replaced by marks of serious attcn-J 
on. At twelve o'clock the rain ceased, and the atroetat stood] 
lajestically up in the Place d'Armes. in presence of the Wst of! 
le Due de Guise, which seemed to look down apou tlie operatiou 
ith astonishment. 

The crowd iiicivased rapidly as Pnniof attached the car to t 
(pes of the hoop. The soldiers who lent a hand at the ropes were"" 
i}w and then pulle<l off their feet and suspended like buuchea of 
;npcs iu the air, so impatient did the l)alloon seem to soar up 
Ixive. At this moment an English gentleman approached and 
camiued the tissue of the IwIIoon witii great care ; tJien turned 
is attention to the ropes of the car and all the accessories, wliii^i 
e likewise scrutinized moat minutely. The sight of this proceeding 
irrified me not a little. WTiat if the stranger were to offer a large 
ini of money to Ditruof to take him up 1 I should lose my place 
id my purae could certainly not compete with Iiis ! It was indeed 
a anxious moment, 

A friend approached me just then, and said ; " You a]ii>ear uneasy j 
■e you afraid ?" 

" Yea," I replied ; " I am very much afraid — of bein<; obhged t 
imain on the ground 1" 
A small trial balloou was tlien sent up, and its course followed by 1 
thonaand eyes. In one bound it Hew against the bell-tower of th« ' 
)wn-house, then rose again and made directly for the Northern , 
Dci-an. 1 turn to look at Duruof He is still calm and resolute, | 



Aa for the Englislunau. he appeare to have evaporated. Perhaps 
the prrisi)ect of & descent into the waves had warned him off. j 

At four o'clock, Puruof, Barret, acd myself get iutii the car. Tte 
men at the ropes, ia obeilience to the orders of the captain, draw I 
»8 along to the aiiffle of the square which is furthest from the tower ( 
of the towu-lioiise, and th« " i-xtidlent muaic " mentioned on tlie 
placards Iwigins to make it« melodious chords heard 

Thfl signal " let go " u given ; and here we are, soanng in space 
amidst the hurrahs of the aatoniahed crowd of spectators. 

What Joy for the beginner who feels liiraself for the first time J 
lArried away by the breeze ! What emotions he experiences when he i 
sees the earth fly away beneatli him, the horizon extend itself on all 
ides, whilst he contemplates the double panorama of the earth and 
rw^eanl 

m I saw & thousand vui^K>urs rising ular off from the bosom 

es, ai >lton'ing each <'ther like a legion of spirits, 1 coaH 

1 clouds to be animated beings, and involuutanlj 

I ited comedy of Aristophanes, in which the clouds 

im- show for some minules to the eight of man oar 

«, whi ea every instant, and which, nevertheless, will 

st to all et«rnity ! liCt us go forth trembling &om the bosom 
ot our father Oceanus! Let ub scale without loss of breath tin 
snowy summits of the mountains! Let ns remain on these heights 
whence we can see no longer our image reflected in the azure mirror 
of the seas." .... 

How astonishing to find oneself so still in the wicker basket, 
floating in the midst of space, without feeling the slightest friction 
or the shght«st motion! 

In one bound the Neptune rises to the crest of the clouds, which 
we pass through rajiidly ; we are already near 4,000 feet high, and 
the sea foams beneath our car. Duruof looks at the compass. " Ws 
are making for the coast of England," be exclaims. But our joy at 
this announcement is of short duration. By noticing more care- 
fully the motion of the balloon, we find that our direction lies 
north-east ; it is towards the middle of the Xortbem Ocean that 
the wind is carrying us. 

I turn again to Duruof. His eyes are animated, and he appean 
plunged in thought. 

'■ Wliat are we doing?" he murmurs, with visible emotion. "I 
said I would follow you anywhere," I rephed calmly. "Well! let 
happen what may, we cannot stop. The Calais people won't say I'm 
B coward this time ! " I conld not help thinking: of Descharops, the 






poor aeronaut of whom I hftd Iwud. vba vxs pfacol in ciicumsUnoee 
veiy similar to ours at Calais iteelf. To jvncnt fahiuelf floaiing 
away over the ?ea, tie liad opened the Tatre of Ins talliMa and tiUen 
heavilj od to the shore, when he wa« u e ailv killed. 

Bat the splendid pooonuna TUcb naruUi itsdf befotv our eves is 
Huiticient to dispi^I all sense of danger, and we scarcely dream of tlie 
rapidity with wliich we are bein^ carried out to sea. 

To our kfl we perceive the tmm of Calais, like a city in tniuiaintv 
placed upon a lilliputian shore ; we distinctly see the jettieii of Uhs 
)>L>rt, and a clood of microscopic ^wctabm numing along them like 
■A family uf auts. At our feet ^reads the transpaieot ses, like a 
vast field of ememld, brilliantly lit ap by the solar rays. The 

itire scene is seponted from ns by a legitm of fleecy clouds 

ling along in a horizontal plane, and apparently formed at one 
jide of oar horizon lo be dispersed at the other. Ijx/kiag upwards 
towards tbe sky we see other violet-coloiired clonda, which appear 
ii> lie Hiiiiipendeil at a gteat height in the air. for they are at au 
immense distance from us, and we are r>,'J0O feet high. The 
ti^nipemture is Syfi Fahr,, «iwi we feel reiy comfortable in our 
i!ir, iiluiiged ill tlie undisturbed serenity of cloodland. 

I shall never forget this remarkable processioa of clouds sailing 
along with great rapidity below the car of our balloon. They 
were like a quantity' of flocks of wool drawn along by some 
iuvisible hand ; tliey arose in the distance where the sky touched 
the sea, so that their whitish cumidi ajipeared to issue from the 
surface of the ocean. How could fear, or any such emotion, find 
pla4.'e in onr thoughts when auch novel and marvellous scenes were 
before ns < 

I had scarcely taken my eyes from the clouds when we perceived 
a very unexpected phenomenon of mirage, which added to our 
a^tonisbment. 

We turned to look for the coast of Englani), but it was hidden by 
an immense veil of leaden-coloured cloud. Baising our eyes to 
discover where tliis cloud-wall tenoinated, we jierceived above it a 
greenish layer like that of the surface of tbe sea, and soon w« 
descried upon it a little black point, the size of a walmit-ehell. 
Fixing our eyes upon il intently, this little moving spot turned out 
lo be a ship sailing upside down upon au ocean in tlie sky. In a 
ii w moments a steamer made its appeamiice — it was the image of 
•Ijp boat from Calais to Dover, and by the aid uf my telescope I 
1 fiuld distinguish the smoke coming out of the funnel. Then two 
ther vesEeh came upon the Bi:ene, and ailded to iln- 
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vrondt'ra uf Mils iiinjiic W4i, iiMJittfi iiiUi llifl i 
effect of niimj.i'. 
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Tiiv jetty nl raUi.<t in no larger thnii a lueifer inalcli, hot ^ 
itlill setj the crowd of Hpiwtntors u|>oii it and Uiow n\wn thu i 
ami I iwiiieiiiber tiiat I have tVieiulu ami rpUtives anxiously * 
iiiir raursM. This caiwes me to reHect iipoti the uufortuiiHte dire 
tlur Wlooti is taking. Tlie lighthoufle of Gmvelincs van li« liUBt^ 
(listJn^ishiHl already. I>iinker(Hif is not far distant. An i 
nver the imnit'iHe Kortht-m Oceau I fttol lliat our Imlloun ts a ORtt 
pmiii of wiiid which the »Ti\-e« would devour in a few itiataiita! 

But viv now cast our eyes towards the lower clouds, tuid, to our 
utt«r ustunisliinent, find that they are nil nio\-iuf! tfiwards Calua4'^ 
WiiUt w«, at a height of 5,249 fcet, atv sailinj; along towards 1 
tiorth-ejut, those (jujnuli which we jioflsi^l throuj^h at the liej 
lit l.Sifit) fewt are travelling in an opi)osit« diiitt^tioii, towards I 
MOuth-weHt It is therefore evident that if w« allow the tioltoOD ttj 
»ink into this layer of air below, it will carry us over Calais t 
ulnng with those welcome clouda which act as guides towards I 
and point out thw way l« n-ach the land. 

" We can continue our excursion over the aea," said Tivjt 
" WR (tan return to sluire ftgain wlienever we like." 

Thnti we allowed ourselves to he carrieil away, without i 
aiiinvhcnsion, \\y the higlier hruczi; ; for we knew that nearer tlta •- 
surfate of llie water the wind was blowing towaixls tlie land. ■ ^| 

Whilst We were indulging in the idea of an easy return to 'Sti^i 
shore, we saw the crowd of spectators viewing us anxioualy fan^,* 
the coast around Calais. 

Some uld sailors, we were afterwai-da told, were liKiking Wt 1 
through their s]n'-glafses. " I'nov fools!" Ihey exdainieil, 
nre lost; what di.l tlicy want up there I (Jii'„h,>!aU-ih fair, 
•■file •fiitirr .'" . 

We had left the ]>ort ul)out tin hour, and had accomplub^ 
stsven leagues over the sea, when we l>egan to think that aAP 
eNcursion had Listed long enongli. We cease*! to throw owb Bl^ 
more ballast. amX the hallonn soon sunk towards the ocean's surf 
We pa.ssed a second time through the clouds, and came wffi 
4U0 yards of the water. It is now five o'clock. 

We see some boats coining to our rescue, and one of them 1 
sLniiglit towaitls ns. However, we soon perceive that we sb^ 
not reipiire their nHsiatance. 

'I'lif lower breeze wafta us along rapidly alMive the waves, and 
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Citiius get^ larger and lai^er as we approach it : the wind seems 
to be bringing us back to the si>ot whence we started. 

In about a quarter of an hour we gain the shore, and the Neptune 
^i<nr3 over Calais amidst the enthusiastic ajijtlause of the people 
issembled! "Whilst passing over the jetty 1 look down at the 
!)(>M;tator8, and in the crowd I recognize nij brother, who sees me 
also and waves his liancL Is it a strange coincidence, or a sjmpa- 
tlivlie inHuence, that causes my glance to meet his among those 
of t«n thousand others 1 The Place d'Armes is again beneath us, 
but quite deserted, for eveiy one is on the shore. There is the 
buat of the iJuc de Guise once more, the only Jigure that doea 
not raise its bead towards us I 

The crew of the Nepiunt cannot contain itself for joy. We all 
shake hands, and congratulate ourselves on having made a trip 
over the ocean witliout experiencing the slightest ett'ects of sea- 
sickness. A handful of ballast thro^vn out causes us to ascend 
a little, and now we can admire the country which extends below, 
I I notice the guide-rope which hangs from our car. 

" Take care, Duruof," I exclaim ; " the ond of our rope seemed to 
Lifliich ibe ground." 

■• Are you mad ? " he replies ; " we are more than 4,500 feet 
»ove the earth." 

Now, our guide-rope was only 430 feet long; and t fajicied I 

Bmw the extremity of it touching the ground ; my eyes had actually 

I deceived me to the extent of more than 4,000 feet! This is a 

lommon error to which those who are not accustomed to see things 

i>m a great height in the air are liable. 

A little further on I notice some white poJnta moving about 

slowly in a field, and seek in vain to discover what they are. By 

looking at them through the telescope I find they are coWs grazing 

|)eaeefully below, and little thinking that they form the object 

of a lplr>scopic investigation from the skies. 

At 5h. 3.^m. we come nearer to the earth, and our guide-rope 
una along a field, overturning some small stacks of hay. A few 
*antH run towanls us. and we ask where wo are. 
"On the road to Boulogne." they reply. 
One of them endeavours to catch at the rope. hiil. us we do not 
1 to come down Puruof t^lls nie to throw out some ballast. In 
inexperience I empty an entire suck, or nearly so, and the 
ttveqaeoce is that we rise mpidly lo a height of ."i^lOO feet, ami 
I ourselves suddenly enveloped in clouds so dense and so opn>|iii- 
nt we can no longer i>ee the balloon, nor scarti-ly rerngui7.e cii''- 
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•tJt«T. Wo ai>]kenr to be bwoyeil up by tlit' Uiiok fog around ■«. 
vrhicli pniiliiM!^ in my mind a series of vwgiie and strange i(l«u. 
it iir>eiu8 like a <b«uni— our view is arrei^tcd tfinlilenly hy the denoe 
bpavy mist in which the Neptune is cuoiplctvly hiiideii, and ovr,.. 
wiukiiT oar 'appears quili^ ftill. Reficctioa alone enables its to fis^. I 
kiisiirtnl tliat w<< are Home (n-'iHO feet above the loveJ of liiunUL 

|tA88i(IIIG ! 

Wiiifie early niomiiig, when wo Imil worked hard ;it the indatiou ii 
thfl ImUoon. nothing liad jmssed our lijis. We went now bangi^r; 
■o. opening one of the luixea in the car, I took out a biitUe of wine 
and a chicken, whit-h we ate with a gotwi appetite whilst enveloped . 
in the mist. I tlircw uuii i>f the bonus ovcrboanl; but PuraofJ 
rvuiftrked that this was an net of iiitpnidenoe, for no Imllast shoaUi 1 
he thrown out witlioiit tmiei's, I Iielieved he was joking, but onif 
Consulting the liamincl«r I was bound to admit the fact iqiou tlw j 
clearest eviduncn. The bono lind certainly cnu»»l ua to rite froni. f 
twenty to tliirty yards, bo duliuately is the balloon equijuisttd ta j 
the air. 

The clouds seem to be getting thinner; they stiU bide I be (wtb ] 
from Kidht : we see the sun disappenr helow the western horixon, i 
lis n disc of fin>. A thousand brilliant rsys illuminate the sky. a 
ihrnw mir shiidi'W iipmi thi- distant vullcy of iloiids wiiith spread 
aniuiid us. Tlii-y are formed nf immense wliite heaps, no longer' 
like lifiht vafwur, but rather iiiountiiins of .tuow. Dark shades lie- 
among their mysterions mvines, and give on imposing aspect to tlw 
vast undulatinna of this fairy world. 

Where can we be now ? Has tlte wind carried ua on towards 
Ihe iutorior, or drivt-u us a second time out to sea? It is sevatt 
"'clock. 

lliir companion Bam-t draws our RilenUnn to a kind of viigii% 
muinmr which he hciirs bcb.w the clouds, A contiuuoua and 
metodions Bound reaches our ears, but it is both menacing and 
terriUe Can it be the ocean ? 

Ily allowing a little gas to eacajie we soon sink through the; 
cliiud-', and we yierceive below, not the earth and green country, 
but nn immense expanse of sea ! 

The sun is alxtnt to sink into the waves, which he illuniinatev 
with a ihnasand splendid tint.8. and Night is about to spread her 
iaantle over the dark ocean. , . . How imprudent we have been! 
Are we nut trying fortune Itwi banl, and solii'iling adversity by 
a second time o\er the ocean depths from which we have 
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■ -'aped 30 miraculously just before? But it is ustlesa to pbiloso- 
uize; vfe must act. . . , The powerful breeze tlial reigns along the 
jroimd carries us in towards t1ie shore, and it has nlreaily saved ua 
ii-e! Soon we see a cape, which spreads itself out before us like 
1 narrow promontory, and becomes wider as we near it. But will 
till' yrpiuru reach its side, or will it rush past its extreme point 
iiTid carry us on over the vast ocean 1 

Night is falling fast, the sky is overcast, and every second of 
iniitation may now prove dangerous to ua. We were all tlireo 
:li!nt during this solemn moment, and kept our eyes fixed upon 
li'? lii,'hthouBe which rises ou the point of the cape. I shall never 
lorget those few moments of intense anxiety ; for all depeuiled ujKm 
<>iir reaching the side of the cape, and, in spite of all my efforts, tliu 
iilwi of a tragical death rose vividly to my thoughts. Tho sim never 
iip)H.-Ared so red to me as it did whilst it sank into the watery grave 
that ajtpeared prepared for us. Tlien my eyes would turn towards 
ilie shore, and imagination called up the figures of many dear frienda 
Mith out^tpread arms to receive ua. Then again our glances would 
wnuder'over the ocean surface, where a few boats tolled and heaved 
ii]Min the foamiug waves. The whole panorama imprinted itself 
vividly upon my mind, and the monotonous souud of the rolling 
waves filled us with sad presentinients ! 



Suddenly Duniof allows a cry of joy to escape from his lips ; and 
this time there can be no doubt whatever that the wind is really 
cirrjing us upon the coast. Tlie moment of action liiis anived, and 
. imrage animates our crew ! Hoiw bnoys us up and puts an end 
ill our dreary reflections. Duruof jiulls the valve-rope, and the 
' illoon soon sails nearly upon the surface of the waves, At the 
Line moment Barret throws the grapnel out, and as soon as wa 
I ;iih tlie shore I let go the anchor also. It soon strikes in a sand- 
iull, and the Xr/itunt- rolls over on its side with the rapidity of 
lightning. A tlock of sheep grazing at the summit of the grassy 
liillock fly otl" in alann. whilst the young peasants who are tending 
lliem are likewise seized with fright, and tumble one over the other 
in their teri-or. 

Fortunately some men came up to help us, among whom is the 
i.iavB Mailiard, the sub-guardian of the Gris-Nez lighthouse, who hna 
icudy done goo<l service on the coast. He imagines that we have 
ii. jtrd of him, and lua feet are bleeding from the effects of bia hasty 
di«tw;ni along the rocks. He seizes upon the rope which Duruof 
thnjws to bini, and two fiahermeu imitate hisgenerous cnthusiaHm. In 
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»|ijt« oT this help thv Kej'tiMU ttiU bonods nitwurds, and is t 
tltu KtUrijnMXe tbat Uavs, to cany ns MtA the men orerti 
tli(! vo. Durour {•en.'civM iIm' (lRii;?'r. piilk lustily at t 
niiti lirinj^ down the l<iUooD a]K>n mir )i>'uds tu the g 
iltir vet«lun i:i)nk|:>iinii)ti, wbi) hiks lu'lpiil ne lire 
tltfticnltuts, Utlls us that he sav lu far uwsv ' 
a hUle Mack pi^ir nboTi* ilic ItoriaMi: li<- 
IcIcKOpi^, aiid could not hd[> Iwlicvitii' n'. ■ 
chilli's ballocm hu saw ; Imt when li<' 
below be know Uv was ULii>taIi:en. ^ 
and Given, w« Iwd rru»«pd over lln- - 
«.ife Htrival. tlit' Uou-licarted Maillai>i (!■ 1 .;■ .1 th i! itl 
not mind risking hJx life u^mn a ^U-'.y nSl i))inn the ^ 
Oei-aii. ho would nt-vi-r ascend in a balli*»n, wert tt ilio 1 
vWT eonslrn€t«d. 

Wv also tidd lis that nn the othi;r side tif tJie hillSi k I 
yards fn)ni tliLi Huml-tiigu wfaeie we hnd Unde<l, rirca I 
the firtit ui^ronaut^ — that uf lhi< UluRtriniis I'ilatn- lie Koiii 
niDiislii'd to pieces on the rocks here about a cvntaiy a 

The next Jay wb visited this cel«brat«Hi tonili, and I i 
forget the hnrnlilo stone that marks the apot 
cuumgoous and luarnol inun met so prfinatiin> a ilBOib, a 
by liis enthusiasm for scientific rcsennli aud luvu of advn 
Xi^ht oaniu on wbiUtt we undid tlie network of tbe j 
tiiUlt'd up it) now inert tissue. A cuflt^iu-huusu oUloerfl 
whilst wc were thus occupied, aiid dejuauded Olir i 
carefully examined tbe car of Ibo luillonn. to am if* 
licen smuggled, and woidd donbtleHfl \\aw gotie intD< I 
iif the iialloon itself if be c-onid have dona i 
(liMrtoveriuf; soiiio forbidden fruit bidden baneatli i 

I left Duniof tinil tlio lislnTmmi to (inisb the i 
tbe nearest telegmph Htatioii and M^nt nIT u fow 1 
eiMc the minda of my relatives and friends \if j 
our siifu arrival I had only an iiidilliTeiit 1 
over the rooks, and I should have broken my i 
one occiwiou hud it not lieen for the }j(>iid-natur«j of a SfllN 
nceompanied rae and pointed out tlie dan^nms ApotA. J f 
U'bi;;mni and received an titwwur ; tlien, rejoiuijig my oc 
Ibi! worthy sailors, we at! made for thf villntte of Aildlti 
the dowim. 

\Vlien Me Were i^iinilbrtuhly inatalled at iJie lillU- inn UtBn,~ 
' ^W\ at baviut' relurnrd safely lo the earth naain, ami lit 
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witlumt fear to the gusta of wind outside, and the distant roar of the 
sea. We prolonged our festivities with the fishermen until late at 
;ht, and then retired to reat. Being unable t*i sleep from the 
ks of certain insects tiiat have no wings, and hence appear to bo 
biy licious towards aeronauts, we all decided upon rising from 
our couches at tliree o'clock in the morning, and taking a stroll among 
the rocks iji the neighbourhood oi Cape Gria-Nez, which are littlu 
known, and well deserve a passing visit. At five o'clock we were 
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(uned \'y our last evening compatuotu, and with ttu;ir awiiatAnrj' wit , 

M the Nrjituru to the railway station of Manjiiinn, n dintiiiiiKi 

f a few leagues only, and in two lioun the train currii'4 u* \<tuM ' 

I Calait. I 

In this expedition, aa I reflected upon it duriiiff my Journey \wk ] 

[> Parifl, we have had the rare |;ood fortaiie of tw'<v,XM\uu I \\r ir|ipiiiilt« 

rdirectionn of two currentx of ur, and of htrinjt si\Af. t» profll by thmii | I 

going out to sea by tlie one, and being bntogbt \mtk Ui htiid i>|{Hlri J 

by the other, in the conne uf on excttraiim of mnm tliri'« liouiVj 



sin 
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(laration. This puinta cloarly In what iiii-'lit Im iltmn h> 1 
won; wc punuiesHu'l ol' u thurutigli ku-'wltxlgo uf ttte tlinwtiun 'i 
ilic winilM, 

111 our iiiiiiil tbero exists mi il'uilit that the utiui>H]i1tei« ift ofte 
(iivideil iiitn vnriouii Bectiotis, each liiiving n ctirmnt iti d partienb 
ilin>i.-linn, and tliat an ii(!rDtmut, by rimn^ or ainkuxu; intn I 
aiicceaflivcly, mt>{ht direct \m cnunui like a bird. Ilnd not aifib 
uvertftkcn u», wo might have confirmed this notion, by leptalni; 
Hii cx]>t'nin(!nt mure thun once ; or we might have profited by ft 
ciuTi'iit«, uml tflckcU tuwanls the shonw of England, jnst as n aailiaj 
\L-£S(il would do upon the water.' Tlierv cuii In- no doubt that tb 
i]ueatiiin of atirial currt^iiln is one of the ^lalt^st iniportiUiee la 
uiimnautfi. What in known iv^itrdiii^ the int>(Oisiii»u> of \\w. gvtuiitil 
motions of the air 7 Scarcely anything. And liow can it lie olhii^ 
wise, wlieii the oltserv'ations. whether taken at sea or on laud, are 
all mado i>u thu surl'iicc of the earth, whore a tJiousand local < 
inlurfurt; to n^'iidi-r the prtiblcm mure complicated tluui it tvnlly iaf 
Wlio uuu »ay that at'rvmautx will not some day discover a tnic system 
of cimulatluu in the atmoaphcn^, with \\a various wins and artttrii», 
itA regular and periodical currents, and it« gulf sttenui, tlw oouiw 
of which a balloon will he able to follow ns aunly as a a 
vessel glidea over the surface uf tho mighty ocean f 
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i next moruing, &t seven o'clock, I was at Paris. For two niglrts 

i not clrtsed my eyea, yet I wa8 so much excited by my balloon 

Iventure that fatigue bad no hold upon nie. Soma friends were ! 

^ting for me at the station, and 1 had to give, lor the hnndredth ' 

a full account of my excursion. They brought, me the Figaro of 
) day before, which contained an account of it. tut kad omitted i 
I allude to the existence of the two ctirretits of air. I thereupon ' 
\ off fit once for the office of that journal to corryct tlie said opinion, 
I then, in the afternoon, to the Conservatoire dea Arts et M(5tiers, 
lere I met, nt the door, iny ohl friend Fonvielte, whom I had not | 
ince we iilanned out the Jiibiiothiqve dea AFerveiltex, for which 
i each written several volumes. Fonvielle gave me an enthu- 
tic reception, and asked hundreds of questions about my first 
Q exploit We proceeded tti dine together, and whilst at dinner 
he wrote an account of the voyage, whieh appeared next day in the 
Lihaii, and endeiivoured to wnviuce me that I had made one of the 
_finest maritime ascents that had ever been nnderlakcn. In fact, he 
iiuc.'h iibmit it, and so eloqiicntly, that at (lessert I stooil \\\\. 
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Btri'tched myself to my full beigbt liefore a Inrge mirror, and l>egan to 
Ibiuk that really I must be maile of the stuff of \i great aeronaut \ 

We spoke much about the scientific Uise of balloons, the numerous 
experiments that might be made in them. I>e Fonrielle gave some 
account of liis first attempts, nud I, as a chemist, made known the 
esppriments whicli I intended to undertJike upon the Gomposition of 
the air, the nature of atmosplierie dust, and the instantaneous crj'stal- 
lizatiou of super-saturated solutions. Finally, we agreed to make va 
ascfnt together and carry out all these liews. 

Encouraged lu our uudertakirtf; by Geneml Morin, the director of 

I Conservatoire, we decided to start from that establish meut, and 

Duruof having returned from Calais, the new crew of tlie yeplune 

soon planned out the next excursion. The first thing to be done 

IS to Iwrrow instruments to cany out our intended experiments. 

Ricliard lent us one of his finest barometers ; M. Tresca, an excel- 

clironometcr made in England, an anemometer, and a psychio- 

r. Besides these we liad several thermnmetCTs, a compass, and a 

escope. M. L'Hflte was kind enough to prepare some ozouometric 

>ers for us. and in the chemical laboratory of the Union Natiouale 

illcd some flasks with a super-saturated solution of sulphate of soda, 

I some tubes of tliin glass with gun-cotton, destined to collect the 

uust of the higher regions, A medical gentleman recommended us to 

observe the heat of the pulse when high in the air, so we procured 

the ingenious little apparatus called a sphygmograph, invented by 

our friend Dr. Jfarey. 

It now remained to treat with the g.as company fur a cheap 
supply of carburetted hydi^ogen, and then to run to the Imperial 
Observatory and endeavour to ascertain wiiat kind of weatlier we 
were likely to have. But it was four o'clock, and not a soul at the 
Observatory; moreover, we are to start on Sunday, and no meteor- 
ological observations are taken on that day. 

No person who has not orgiinized a scientific expedition in a 
balloon can have any idea of the numlicr of reiinisitc pre[>amtioii3 
and the time necessary to carry lliem out. For my part, I had to 
run nearly all over Paris to obtain the information and various pieces 
of apparatus which I r&iuired. 

At last, on Sunday, the l^tli September, we were ready to stait. 
liai'ly in the morning M. Duniof had placed the Ktptutit on the 
lawn of the Conservatoire, and at eight o'clock the gas was turned 
iuto it from a tube connected with the street main. Ey the time 
we had breakfasted the balloon was inflated, but the wind was high 
and the aiirostat restless. We tried some of our instruments, and I 
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^pnated Uie pulse of M. tie Fouvidle with the little sphygnno^rapli 
Htfore starting. 

H The branches of the trees ami the nxils of the buildiog 
^b)Kar dftii<^r()usly near to the balloon, and inspire a ceitaiii 
^konnt of fear. AH mir apparatus is spread otit before the 
Bfcectalors. The wind is very atrons, and causes the balloon to 
Hound against the trees. What a grotesque and ridicnlona affair 
Wk it were to burst or get torn up just as we are about to start 1 
^Bttne one had been unwise enough to attach a n^jie from the 
B|uatorial band of the aerostat to a tre«. A strong puff of \vind 
Hiapped it like a thread, and a hollow sound spread through the 
H^iole machine. It was a moment of intense anxiety to us! For- 
^bnately tlie tissue had resisted ; so we foilhwith leap into the 
Bftr and throw in our iustrutnents, ballast, and provisions as quickly 
Hi possible. At twenty minutes past twelve Duruof gives the signal 
B> I«t gw. and we throw out two bags of ballast precipitately one 
HR«r the other. The effect of this is that we rise witii enormous 
B^idity, and nearly graze tlie branches of the trees and the lightning 
^bnductor on the roof of the building. In a single bound we rise 
^b a height of 3,01)0 feet, and soon lose sight of the Consenatoire 
Hbb Arta et Metiers. 

The weather was clear, and Paris presented a man-ellous spectacle 

as we soared rapidly o\er it. Our instruments were suspended to 

the loop of the balloon, and for four consecutive hours we made 

■Mr experiments and took our observations as easily as if we had 

HBeo ill a ten-estrial observatory. 

H. We may pass over our barometrical and thermometrical rei^ults, 
Bj^ch were taken down every quarter of an hour; but must nover- 
^beless refer to the fact that an aL-ronaut is well etituuted in his 
B^UooQ for proving the imperfection of our ordinary tliermoiiick-rs 
Hrhich are acted upon much too slowly to be of ninch servicu 
Hi the air. Thus we find them rising when we fuel a distinct 
^■tpression of cold, and in every case their iudicatioiis liru 
Hdo slow. 

B Wo did not take up a Saussure's hygrometer (whicli is recogiil/nd 
H» be ui imperfect instrument liy al! physiciala), hut a piychromi-tur 
Hbdiy lent to us by General Morin, together wilh sevornl "Umr 
^bicatc instruments. 

H One of the scientific objects of our aswnt waa to cnlh'ct uny 
Hivisible corpuscles that might be found fioaling at great hululit* 




bl Ifas sir. Fur this imqMK «i> Uwk up : 

|MM with (ton-cotton Ui filtor the atr u k [h^ 

Oun; thvy were in wiDitmnicstioa, l^ manM uT m i 

tubu, with thf neck uf r |iwr af tmllow!!, hf wbich 

fiiri'Hii tliraujjli them. WIicii the gun-entton u 

out (rt' thfl tu))C)i, it U entirely liisaolved hy etlKT, i 

4!xaniint>il unitcr n ixiwtrful initroacope. 

Tilts wofi done when we relumed to oar laboratarr, uid the 
Ti!Mi(Iiitt or the filters being duly examined with great esn>, ve 
ftMiiid — iiiuat we ackmiwIedpB il ? — a few •nuns of sand and fag- 
liiunts of thread. Tho residue ol uor filters was compo8««1, tben. 
of the ili^UrU of oar bulliKin uud microscopic frt^ment! of lallnst ! 

We trii'd another Boiiicwlint fntitaAtiu experimenL It is knova i 
ttat sn[»ir-eatumted solutions of suljihate of soda remain liiiaid and I 

ar BO long as they are encloned in hermetically scaled tubes, boi 
..it HO soon na tlM« jtoiiit of the tube K broken the whole solutiou 
iddenly crystalliittvi into a solid nuus. What is the cause of tliie 
irioUH [tlieDuinenoa t According to M. Oenie^, who bas made a 

rjp! number of intereating experinjcoita to solvu the question, it is 

used l>y a niinuto crystal of 8«l[)hate of soda, which — we caunot 
juy why — is always to be found in the air, and, falling into tbe 
solution tho momont the tube ia opened, causes its contents to 
er>-MtalliKe at onro. The ntninsiihcrc, which the ancients look«l upon 
us Viii.l, liiis lii'i-diiii', I'ov iitir nuKlcrn clu'iiiists, thy roc*.']itacle of ahiiost 
fviTv kimwii sulist;i»('i', mim'nil, vej^ctablc, and animal. At a beiglii 
i.|' '.I.St:! fivt tliis i-xiH'viim'iit nuctvoded just aa well as ujion tlie 
fjnmiid, Musi wi' admit tliiit tlii-re are crystals of sulphate of suda 
ill Ihi' atui'i,i]>lu'iv III sucli an I'lcviilioii i Duruof is much struck 
with Ihf I'XjH'riuieiit, and dt-siii's nie to I'XpIaiu it to him ; nothing 
w.mld \m\-<.' j;iv.-n mo ;;iviili'r pliMsuiv, Inr tli.-u I could have placed 
th.' t'xplaiiiilinii K'l'i.iv luy n^ders als.i. 

In till' iiir \vi' iiuH't willi ancIhiT principle which is not yet per- 
fectly known. \\V allude to •''.■'ii-. which was discovopctl some time 
agi' by Schiiiiliein. 

O/oiie is said to W a nioditicalion of oxygen gas, but in reality its 
exaet iiatuix- is still uiikiiowii. Its presence can l»e dctecteil by the 
(Hvulinr aetiim wliicli il lias njxui certain pn.'|iared jKipers, causing 
them to take a Idue colour iniiiiedialoly. At the greatest height to 
which we nw, ojouomeiric jwihts turned blue. But the gas which 
i^^sues from llie kdliHui has the s;ime eftW't n)Kui them : However, 
by oWerviug tli:it ciuiimon litmus ]W(H'r remaim-d revl at tbe s&me 
time, wo worv iissiirv.! thai the Killoou g;\s did not interfere witli 
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nr i!xperiuit:nt. uul oxooe wma tlias pot 
liglivr regious. 

Some day. perhaps, vre shall be nl'le to canr op * Tew ptatM^ 
6f gksft covered with glycerine, and to expose tbem beneath the 
Ifovember swarm of eUiotiD^ stsi^ in onler lu colWt tbe residue 
vf tlivse celestial combustions, as Pbipsou, in Engbuid, reitlly appears 
to have done already. 

It is genemlly aduiitted that balloons psrticipate entirely in 
motion of the aerial current in which they ore plunged, but in spit* 
of this opinion our anemometer gsve several indications during the 
Voyage. It is true that it revolved only at rare inten-als and for 
short period. A precise exjieriment was made to this effect at 
h. 26m., when tbe apparatus showed that we were travelling 4J fe 
per second slower than tbe current which carried us aloii". Th< 
Was tlicrefore a ilifference of 12 ]»er cent, between our velocity and 
Ibnt of the wind. This experiment only succeeded twice during 

whole of the journey. It is probable that at these moments 
thtt motion of the air was undergoing some abrupt variation, tO' 
which the ballixin ha«l not liad time to accustom itself. For, in d 
regular stream the balloon and the air have tbe same speed, and thd 
St-muaut never feels any horizontal current. I 

The influence of mountain air upon physiological phenomena han 
oflen Ijeen spoken of; but the experiments made under such atA 

itances arc liable to error. The individual upon whom tllH 
Dbsurrations are made is nsunlly fatigued by the ascent, and tba 
data obtftiued at the earth's surface do not coincide with each otlierJ 
Tlie use of the sphygmograph in studying the pulse of M. ds] 
youvielle on the ground before starting and at a height of T.i^W 
feet, was very different from what we exiiccted. Generally speaking;' 
tlie pulse is quicker at a great height in tbe air, because rospimtioBJ 

ore active in a rarefied atmosphere. His pulse, however, wul 

er; and tlus is nn doubt to be explained by tbe fact that \ai\ 
■was liiglily excited Wfore our departure, fearing that the wind uiiglitj 

3 some accident to tbe balloon. Up abt^ve, having no caUBW 
Vhat«ver of alarm, his pulse liad become notably slower; uever-J 
tbolcss, whoii the ciure described by the little instrument waaU 
«hown to some jwrsona who were accustomed to use it, tlicy deckrel] 
'that it indicated great nervous tension : it is true (hat in tlie utmo*] 
sphere we are sunounded by phenomena that keep our mind coa^- 
jstantly active and the senses actively engaged. Wo are, as it wcn^ 
in the midat of a kaleidoscope, and cannot sufficiently admire tlM 

:icrfully changing aspects around us. I 
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The study of clouds I'resenta numerous points of interest, t 
poury masses of the atmospliere offer to the aeronaut tha i 
prising and most varied of panoramas. During the who1« ct 4 
"age we had been susi>euded, so to speak, in the midst of aV 
of cloud, having an apparent diameter of at least 150°. It« 
rgular, very unifonn. slightly darker towards the eaa^ i 
mcd to follow the balloon in its movements. The sky *M 
.vry pure blue, especially near the zenith, and the eaiih ; 
istuntly visible beneath our feet, even when we were at i 
itest elevation. The circular an"earance of the cloud around ' 
horizon was similar to that desunhed in the last ascent of the 
Irfprenant balloon, and which could not then be explained. TTiMi, J 
low, M'e were in the eftntre fi vast circle, above which was t 
\ le earth from sight, and ' 
I m the mi i oi April than at present. Th«1 

II aue to the lact hat certain clouds are more 

it a others, and can only he perceived when a c<?rtain ; 
« ot i viewe<.I at once. Near the zenith this thick^J 

la not h ant \jo modify, to any notable extent, the blu 
of t sKy beyond : tlua blue tint is only extinguid 
the horizon, the line of which forming a circle, the cloi 
appear disiKised in. a ring, of which our balloon constantly 1 
the ceuire, and apiicars to c.niTj- the fluiid-rinj; along with it dimng'l 
the whole time of the excursion. 

Tiie drawing which accompanies the text represents this state < 
things very faithfully. As the clouds were verj- much less deni 
during this ascent in the month of September than in that of Ajh 
the diameter of the circle was very much greater in this , 
instance, and the celestial vault was of a perfect blue tint, t 
quite clear, instead of being partly hidden by rounded cumuIL IvlX 
order to form a better idea of the phenomenon, let us suppose s I 
microscopic balloon placed in the interior of a sUghtly-ground aheei.H 
of glass. On looking up or down from the car, the aeroni 
would not be aware of the medium in which they were plui 
but on- looking out horixontaily they would see a thick 
circle round them. 



When a balloon ascends early in the morning in bright sunshii^ 
its shadow is very distinctly seen upon the ground, and this sh 
may prove useful in determining certain important points hitu 
scarcely noticed. The motion of the shadow compared to the diit 
tion of the compass-needle gives us very accurately the angle of our 
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course. It will also enable iis to study the rotatory motion wliii 
frttquBiiUy occurs, and thus supply a means of correcting 
'illiilioiis of ttie ueeitle. 
Tliu shadow of ihe haltoon, hitherto so liltle thought of by aero 
iits, may also be made use of to determine tlie declinatiou of thl 
,11 more precisely than can Ix; done by any meridian iiistruraf tit J 
Rices to observe it at mid-day from a spot of which we km 
■the longitude, the latitude, and the height. Finally, it may sorv 

verily the celebratcfl fornnila of laplace for thu dutJiruii 
of altitudes by the Ijarometer; and perhaps the niniuent 
far distant when the empirical formula; of the ctdcbrated mati|uij 
will lie replaced by those supplied by the balloon. To accoinplts 
this, it is only neceasaiy to know the diameter of the ai-i-ostat, 1 
measure tlie apparent diameter of the shadow by moans of a t 
Rco{)e, with a reticula moveable around a graduated eircle ; a plui 
line would give the vertical Thus we should li;ivo tlie length of^ 
the straight line joining the centre of the balluoii to that of i 
shadow, the value of the angle which this lir.e forms with W\n^ 
vertical, and to obtain the true height of the balloim we shouhj 
only have to resolve the right-angled triangle thus formed. 

The graduation of the telescope would be a very simjile alfniiJ 
It wmdd sutlice to place a disc of known diameter at the top 
of some high mountain, and to observe from hour to hour Um| 
shadow of this disc upon the ground, by means of a telescope, : 
the field of which is placed a moveable vernier. Tims wo shoulf^ 
determine the apparent size of the shadow pivwhiced by a dig 
of known dimensions and known altitude, which wimld give 
the necessary bases for finding tiie iva! distance of the shadow 
the balloon. 

' Whilst making my notes upon the shadnw of the balloon, I tfli 
An opportunity for throwing overboard one of the numerous buttlM 
which had become a source of inconvenience to us. I saw it fall, j 
followed its course with intense int4>rt'st. Never before hail I mHde " 
ithe experiment of gravitating bodies upon so vast a scale, nor could 
I conceive that ray bottle wouhl take an entire minute to reach the 

race of the earth! But what is no less extraonlinary, aa t 
bittle participates, during its fall, in the motion of the lialloon, id 
does not describe a vertical line, and whilst descending towanis tliq 
ground it follows the course of the latter. I had let it full ovt-r i 
field, but iji its downward course it leaves the fiidd and comes d 



village. 



If it fell with its t^^niblc vehicity ujion a hoi 



Lit wouhl certainly go stniight Ihroiijih it ! 



Luckily it continue 



nurzu ts Tsx ass. 



\ fii^ at stiiue { 



»^aBaHateea«.AngpteU of Gay-Lnsac uid 

"VkiB 4* kMtac m. ■■kas ^^ memmmble aMeni 
bwi w^'ibI it A« ^i^'iM hui^,!]! of 22,966 &< 
tm.^i^m ^ ^imtaa^^m ^ zid of e»crjr«itide 
^ikaa*»tol^^«H AftfcaDoon. Among the 

wkiHA ^iB a ci^BiB dnl ^atr, whicli, ns luck 

i li^ ft Sfl i* • b^ Amb «• • pel «Im «a9 t^tiding some 
^^ B^ prt ^M* has* k«» Ae aMMHliaMDt of the shep- 
1 i> «• 4« F«* fWiB wmU knt Mid. far Uw bIcj was cOoir 
■<*al B T ni ; «h« eadl dv hm tlH»gfal of this cbair, 
■* fca i d j 4m ft«« hradiae r This idea 
I %■ aiCMnaa to the rvry ocHirse worktnan- 
4 ly •• Ab«. 'Tha vatkacB qp abnve there. " sajil 

w^'*— «|iii 1ly W««rh«wfcaattrt:" The dis- 

hal «>K«i at Aaa yaaK vkaa tke i wnnjiui poblished an 

\ «r Ac *i9«s* ^A^ifaa fay H. Gay-Lnuae. and an put ao 

^^■^ ^■^'l wJ!-kMo»» aataiBl i>b*-iioRi>'ija wliat 




will, .ill- 

Tiiis II 

r'-iiniiiln- 

Sillk tJlIK 

ui,o., ti,., 
Wlicn 



«• iirtciTai<^J hj- being olili;;e(l to 
att«BtioB to the manacnDrat of the ballooD. The neck 

-: -',•■:■. '■:- : •'•.^. i:. : ■»- r-iip-.-e-.!. iiol witlioiit soiiii* 
:r:-:, :;-: V-r s; ; -.-.n >l.u :.:u^ ...f the r.i|* attached 
■;>:. r.i. vi;.; "j^: :--: t*- i-,.Mi!_-. muit have made s<mie 
:;.- ;>-a-. In tV: ti.e X,,-- had rather ,i sin^-uiar 
-V. aa-i ewrv c-w an-i ;i.rti l.-^-an to derceiid with exlra- 
r.i;-:-;ity. '.'u e. inir^. i: 5;\nk lu-.trly to the gmtind. and 
i.l.'.'L'"! to -.liT-.w i.ut a cv'ii-.i-it-ra!.le amount uf hallast to 
- :-..-r ■-:..; i.i n-^ airain a: a'.l. Four ha?s of hallast were 
.-iid..-d. an i f-.tnu-rl a pcrf-.vt rain of siud. whioh covered u3 



accounted for when we 
increasin-; veLnity, may 



i;iy a]>jM-ar slraa^e. hut it i* t 

■ that the hallooD. diwcendiHj: 

h more rajiidly than the Ualhist. so that the latter may fall 

it- who thrrjw it out. 

wii wen- at a li'-i^ht of T.'.'i't.i fi-et. we cxperioncetl a very 
y.hysical ctlVct, namely, a sensation of iieiietnUin" cold 
il with an intolcrahle dej^e of heat, caused by the dir\>ct 
the sun. Tlie following remarks aru copied from the notes 
1 tlie car- 
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Ih. 2(im, — We tiinkf the expc-nimiil with the aneiiiometev iiientionedfl 

alnve. and note the echo that comes back to us from llie interior offl 

II balloon when we speak loud. % 

Ih. 3O111. — We are in the midst of an extensive foa; the horizon ia 1 

heilod from our siglit ; we Lear tlui wind as it blows akm^ the ground I 

balloon ia constnntly oscillating. Its shadow i.s still visilileJ 

Ibrungh the seuii-trmispai'ent mist. We still henr tlie wind i-oarin^fl 

long the ground as if there wen? a storm in tlio distance. ... J 

We endeavour to ascertain whillier the trees are much agitated hyv 

Sie wind, and inspect tliRm through the telescope; hut they appetnfl 

Buite slill, standing like sentinels on guard. Suddenly we perceive* 

(dSud of .euioke and numerous sparks of fire. What can it 1)6? j 

Iftrtatnly not a volcano. It is a blast furnace, and we can now 1 

iatingutah the men engaged at it, and the mills ; the roaring noise I 

Bre heard was produced by the large fan at the forge, and is nccom- I 

nnied by the noise of the hammers. 1 

2h. 4rim. — We think it is time to refresh ourselves, and we eat I 

Miie grapes and ft little bread. The liquid in Ihe wine and water J 

Kittles, when uncorked, pff'er^■escea like so much ehninpagne. The 1 

kndscape has changed somewhat abruptly : now we have no longer I 

for barren plains, but a rich fresh verdure, numbers of apple- J 

rees, fertile fields, and brilliant little watercourses sparkling in the 1 

mnshine. This must lie Nortaanily, I 

3h. 18m. — The clouds seem inclined to disappear; a small town | 

19 visible lieneath us. By means of our telescope wo can discern 

groups of persons looking at us. and, though they appear so small, 

Bir attitudes and gestures denote marked surprise. 
I 4h. Silm. — The balloon ia revolving. . . . We are sinking with 
If great rapidity. . . . 

L Our notes were cut short at this point, for we had no more balln-st, I 

1 it was necessary to provide for a safe landing. I 

I The blast was lieard rKshing through the trees, and a kind of I 

rentimcnt came over ns that the descent would be a rough one, 1 

fre basteued to take every precaution, among others to pock up J 

r gloss ohjects, our scientific instniments, and our wine and coffee 1 

Nes. I 

wc hod come to within sixty yanls or so of the ground, the 1 

gaidfl-rope touched the earth, and Dunmf let the grnjmcl go ; but it I 

jan over the ground with great speed, and took no hold at all. 1 

H'Tbe anchor when let out met with a similar fate ; it hurried nvi-r I 

^Kt ploughed soil, sticking now and then into the riots, and jiro- I 



ducing a series of violent joltinga which shook iia considerably. Out 
crilicjil situation then became eWdent tn us. The tre«, which 
viewed from on high appeareJ so quiet, were now tossing and boniGag 
tlieir heads before the tempest, and the wind was carrjring ns •loBj; 
at a frighlfid speed. Tn the midst of all this the vaIve-ro]>e encapcd. 
blown out of reach. Duniuf climbed up the side of the car to 
catch it. At this moment we seemed to be lifted up by a guat of 
wind that seemed to riae from the earth beneath us, fuid I mB 
busily engaged in stowing away the loose bottles, that might hava 
injured us seriously in case of bumping, when I beard a sliarp 
cracking sound, and Dumof immediately cried ont, "Tlte balloon 
has burst ! " 

It was too true : the Neptvm's side was torn open and transformed 
suddenly into a bundle of shreds, flattening down npon the opposite 
liatf. Its appearance was now that of a diac surrounded with a 
fringe ! AVe came to the gniund inimeiliatoly. The filinck ytv 
awfuL Duniof disappeared. I leaped into the hoop, which at tbit 
instant fell upon me, together with the remains of the balloon anit 
all the contents of the car. All was darkness: I felt myself roUod 
along the ground, and wondered if I had lost my sight, or if w 
were buried in some bole or cavern. An instant of qutut ensued. 
and then the loud voice of Duniof was heftrd exclaiming. "Nnw 
come from under there, you fellows ! " "We hastened to obey tho 
voice of the commander, and found that the car had t\inted o«w 
upon us, and shut us in like mice in a trap ! 

The sun abone forth gloriously again shortly afterwards, nnd 
Nature appeared to smile upon us : though most persons would say 
that the wind was blowing strongly, to us it seemed much ralmct. 
.... A few fragments of the balloon were, to be seen l)oatiii|; 
away before the breeza The remains of the litilloon itself wiitre fl*t 
upon the ground; not an atom of gas remained in the envclapa . . . 
The first thing we did on looking into each otlier'a faces after lliM 
critastrophe was to burst uito a fit of laitghterl W<; ctiuld nut 
understand it at all. 

8ome peasants ran up v.'ith anxiety written upon tlieir oooMk- 
t«nauce3, and wide-gaping mouths : they had seen us weatlieriiig tha 
gale, pulling down branches of the tr(>eE, bmindiog over tliD hoaw^ 
and they also saw the balloon split up. They saw m coum) to tbk 
ground like a lump of lead, and they expected to find our diad 
bodies in the car. The hilarity consequent upon this cxtmniUitBity 
adventure bad not subsided when thpy came up. Tb«y helped to 
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look after the wine and other «jiit«iits of Urn aemtai, fcr vUeli m 
ptutDiEcil ti] pay tbeni weD. 

Wti left I>iin(or to pick op wbat mnuDed sC hm Jiqtfnw, fend 
wi'iit off til eiiJoiH the neighbogthood. Hk ladiar-rope, vfakk 
w,i3 £lill hangini' bom the stiaunit of a popIajr4ne. helped to exptatt 
the myslenr of imr sodden oootact nth the euth. The andor. 
after sliding atong the gnvnd (or eoae dwtence, tan ioto • pond, 
and scrajivd oloi^ the maddy bottooa of it ; on rang oak m the 
other side, it stock fast in the maaooij which cnelaaed thta cad of 
the pond, and our nmrw was thm aoddenly BiresteiL The nttk 
of tbe baltwm was driven riotrutlj affoaat the netwwk hr the 
wind, Eo that the gaa coald not ttoi* bom the t&tenor, and the 
^ %lIoun. being oompieaBed b^ the feree of the gale, rbK open. The 
^ iiid then came to oar liiHanrr. for the bellMa v«s tcmsfceined 
^j.tu a kite, at aboot tim be^ of the tovcfs of Xotie Dame h 
lilew into the remaining tiseoe of the aeraatat. aod inflated it like 
the sail o( a ship. Bat the ane^MC bcn^ biilf fixed, and the lope 
-wretched to its otmciet, we w et e finallj heoB ^i t to the ground ; 
li-.' boop was j«?ked avay (rani the car. and the htter tamed 
< I pside down. Duinot wbo was Btaadiog al the edge of the en; was 
thrown oat, and we wen dmt ta bj tta t ami^ awo Bpon m. 

We foond that we had deaeended at Saint Gcnaia d'Aalaqr 
(Ome), about d^Cj-five ntlea bom Raria. near « ho^ wt a M e brm- 
liODse, tbe amiaUe mistieaa of winch invited aa to dtaoec TW 
[•ostilioo of the Tillage aasined aa that the wiad had beea ao etroog 
all day that he bad been obliged to dnre hm ooaeh iato a wood to 
protect it from the harricaae TUa wn at the pncaae nKMBeat 
when we took it into oar beada to eoa w dowa ! 



A few days later the Ktjimm mmmcA haae like aa old iaralid, 
covered with wDonda. Tbe wiad had taiaed il cew p l et dy ioaide 
••ul like an old nmhteila. The hoop waa broken, the 
and iu rope, which was 330 feel kaig when we Maitcd. % 
to 253 £eet by the power of the wnd 

Dnruof would not ntake on of the iadJa-fabfaer hoop inreotcd 
by KL GiSard: be fennd it too he«*7. Now he tfatnfca better a ft; 
but tbe leason will have ooat him aboat WL lot npaint. The 
S'rptHne ia not dewl, bonnr; aad after piwing tfanragji expert 
bands will be ^uB e^ to tbe taric of oenfaiBliag a«r daogaf* 
and realizing new triaapha. 



OLR M18F0KTUNE AT llAtBE. I 

De Fonviedle was very anxious to make a maritime ascent, and we ] 
begHn now to plan out nn excureion serosa the English ChanneL 

At Havre the SL-a is much wider than at Boiilr^ne, btit there is 

Ipsa fear of being carried over the Genuau Ocean ; and then there 

was an Interuational Maritime Exhibition at Havre, which might Iw 

tho means of our getting tlie requisite amount of gas gratuitoualy. 

The time of year was also favourable for uiakiug the attempt, or 

uppearwl so to iis. Thereupon uuruof wrote to the mayor, and 

Kotivielle published an article in the LiberU, making known our 

uroject ITie authorities were very cold upon tlie subject, objecting 

there was no convenient place for making a balloon ascent ; 

produced some effect, and tlie public seemed much 

».. u so hazardous an undertaking. 

day. the 24th of September, 1868, 1 received a \Tsit from 

I, nothing daunted, had written to the director of the Bull 

liaATe, saying that he would make the proposed ascent for 

uica (16/. sterling). The director telegi'aphed to him to tbia 

t : " I accept your proposition for next Sunday, but refuse it for 

any later period." 

We should have to make use of the Entreprenant, for the Neptune 
was not yet liealed of its wounds. AVe ran to Fonviulle, who agreed 
to this, and Duruof telfijriiphed back to Havre to the effect that 
the ascent would take place at Havre on the Sunday following, at 
two o'clock. 

We commissioned Duruof and Charles Chavoutier to make an 
inspection of the balloon, and to pack it up at once if they thought 
it in a fit state for use. But M. Duruof, having agreed to make the 
ascent at any risk, thought he would put off this inspection till the 
balloon arrived ot Havre. The fact is, he was afraid, he said, to find 
the balloon unfit for use. ... A singular mode of reasoning ! 

On Saturday morning Fonvielle and Duruof left with the Entrt- 
■prcHiint balloon, and at midniglit I joined thorn at Havre. " Jly dear 
friend," said Fonvielle, with a crestfallen countenance, "here are all 
our names on the placards, and every one is talking about the ascent 
til l>e made to-morrow. The wind is blowing towards Kngland, but 
the bidlnon is full of microscopic holes, and is not capable of remain- 
ing ill tlif air more tliiin nn hour ! " AVhat was to be done ! 

We enter our hotel and consult together. Duruof is quite done up. 
We had made an engagement with the public, and nothing remained 



VOYAQE FROM THE CONSERVATOIRE. 



327 



Imt to fuUIi it. The two brothers Chavoutier arrived by the uext 

tniiii with a ijuaLtity of varnish and oilskin, and at four o'clock in 

the morning we set to work to repair the damage sustained by the 

iteran balloon. We must make the ascent at all riskfl, and as the 

ime we shall rei[uire to reach the coast of Euj,'laud will be at luast 

lor liours, we must economize our weights and take as much ballast 

poasibla If needs be, Dnruof shall be left beliind — he will be 

angry no doubt, but it is not hia l>alIoon — and we will take 

ither anchor nor guide-rope, if we cannot do otherwise. 

Such were the reHectiona that passed rapidly through our thoughts 

rliilst Duraof and Chavoutier went off to inflate the balloon at the 

Circus. The wind rose about this time and blew in violent gusts. 

'e took a stroll along the jetty, and found that the wind had changed 

morning; it was now blowing inwards towards Belgium, so that 

should probably have to make a terrestrial journey after all. But 

sailors told us this was not so ; that the wind blew along the 

it, and that it would certainly cairy us over the German Ocean 

IS the Straits of Dover! 

This caused us to reflect, and called up some very unpleasant 

lughta. After Itreakfast we felt better, aud proceeded to the Bull 

King. The balloon was inflated, but the wind really t«rrible. The 

I)ublic Hocked in and filled some of the seats of the arena, hut the 

j^reatcr number walked about outside, decided upon not entering the 

vrcua till the last moment. This was lucky. 

"We inflated our life-buoys with great care, and placed all our things 
the balloon, the sight of wlucli, fully inflated, inspired us with 
new courage. We were alxiut to starL 

Suddenly, one of the soldiers who were holding the ropes of the 
EiUrtprenant called our att<mtion to the fact that the wind had split 
\n the bidlonn. Duruof seized ufKin the opeuiug aud attempted to 
it was more than a yard in length. Tlie balloon as it bent 
T with every violent gust of wind showed the frigbtfid extent of 
It ^-as found impossible to mend it hastily, and in face of such a 
Just then the public itegau to enter the arena in greater numl;ers. 
was to Ijc done ( The director of the bull-fights saw our 
troubles. He recognized the influence of the weather upon the under- 
taking, and was kind enough to help us out of our difficulties. " If 
will close tlie doors," we said, " to prevent any more i>eople 
ling in, and will return the money to those inside already, we 
see that they leave the place quietly." 

le director having given us cartf-Uttwht to pi-oceed as we 
ight proper, Fonvielle made ii S]>cecli ut one side of tlie nit-mt 
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Qil I nn tiie oilier. Wu (>xj>laiiii'il linw itw 



s llutt V. 



Itnd Muueu 



hut fur the sake tit' th<> ini)ney. but to uiako un iutiMVHtins e]C)>eri- 
niL-ut witb thij balluuD ; tliat lliu luttur bad Iweu toro l-y tJit! viulvtit 
wiml, uiid that it wus iiu|fussi)]|e to rvpoir it iu »ucb wwth*-!'. *».■. 
Wr lmi] Ki-niT<.-1y tiiiisbeJ spt'okitig. wIk-q i\tc bMlbion sunk 
(liiwu. AiiiitbtT rvnt bud iiiudc itit ii{i[ic»ntiK-ti, itlid itll Hufi 
t!6i;tt|jcil aiiiliU'iily. Fortiiiinli-ly for iis, tlw yviXAW ita «:|>1uil 
tjxplanations aiiJ a]i|ilQuib-d. us. Alrxniidnt l>iiutaa, tlw unvtdiiit, 
who wafl [ireitent at our nuHrbrtnne, nfimtk b»iidR witli ux and con* 
saiiaA ns, whilst tliu mayor euii^n^tuluted at unt }ti)ii>}; up ia aotll 
Kusty wenUiLT. In fact, tlie wind blew mi vinleiitly tbal ihf jm|tlii> 
Hufimcit nilbcr to wi^di Uu' aito-ul itiil !{• \v utu-iiii'tol. 
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KXmV ANU SLXSET. — ASI.'KXT liK THK " 1 N'lllK." 



. TIUIAHDIEIlJ 



Kii.sviei.LE was in Londrtii, and thialdii^ alwut au nM^ut wtiicli we 
iM-'iB to make in an immenBe balloop of eonie '{5:},IX>fl i-ulric f«ct 
'iiiutcity, wliich M. Henri (jtfTnrf] offered, with bid luiial liberality, 
hi [ilace at our disposal WtiUt my oaai)«niun wai huldiriK Iih;! 
i rileroouDie willi Mr. niaisber aa<l with Mr. i'uKen, the ixMinld 
llit^lish aenitiaut, I Utougbt 1 wonM at4«iupt au'rilMT atrial excur- 
Lou niyself. My brotiter, who w»s cii^^itl l'« f.-xi-i.-utc vouie of llta 
i,an-ing» for this volume, would l/ne luithiu^, 1 tbt;u;;lit, 1^ a jouniey 
iDto tbf clouds 1m: wa.1 exiled open to dc|iiet. 

A few tUy.H l>eforc Blaitinv I rpcejvi^ a Wl«r ff<iin Fonvielk, in 
vrbii'lt he )iifomi<^ me that be bod aeen (in*u, auH Wl liail a 1mi}{ 
iiiicrrourae with him. ]le bwl ditrf^fteml bit tiUTfaat liltlf; br'tiMr. 
At'riiil Villa, at I'lrJ-vr HoUovay, |4e)Mf(nlIjr wituaUpl on a bill, 
umoD^ gnmpB wf I»j«j»w and Irws H;- \cii"t)ci"i i*. tiw •V>iit rif 
__the Tetenui Mmutuit. and w«> i-r- 
Ile twvk my uo«i(«iu"u 
' were dttcwtwitje a ^aM '/ '' 

tl« eonwt of tW p^/Uj Jli*'. ■. -/WiMi.^. t,. i~ 



33u TXAFMU IS fSV AMX. 

win Mt aik p" to n^ t^ev atooMai^' k cMIMMd,*li 
■oold tB|UR as mini Mtaiae to |ih— Am ^id 1» pA II 
ia ofdet Ibey ■» ■bbobh^ far ajr aooMft Wte haia ■■■■ 




alv^s Amm gnst aanage ia t2as wprL If 
to leoane popalar in Ftaao^— Miera m iW expsieaoe if n 
uLl mui, aa ffn-if it nnrinfT of tW atnM|fcetc, — ti^y in lir 
wumeo in jrnar baHoon ; nwa will be anv to Uloar.' 

(inx-n thai took t'oondle ta tbe «ad cf a am w enaH 
quietlf opeaed tlw door of aa uiitliiiML luade vaa tbe 
Inated Ka^tu iNdlaaa. tbo ban oT » Maa^ e^hita. The aUf 
a^rooant va* tiaite ovencnc wten be Btood hafaw. tlas i[ili mljil 
aeroetat that bad •» often earned bim Um*^ tbe ait 
lur car," he said, tuocbiu]; it witb a kiBd of eol tictt w i ^wct, " abhli 
like iti old pilot, DOW repoaea t{vaeiy after a kag and actin euett. 
Hen tt Uut yei tfg wifii wfaidi I iiiMfciiird in fafuer yeai% and wUA 
pvn- ntvrr. h* ^fni know, bai )««ti fniiQi] retr ns^fiil tn a^mnanta 
MA tli'.-nr," ill- a-i.li.-J. ' i* iLi- iiijof of thy .Vj.suif itself;— poot 
(ijij lullfMin, 1 low it likv a diild. 1 have made Uunj aseeatl 
witlt il, Htnl liiivit travelled in it foim LcmmIud to the beatt of 



■' Hfiw liajify you ought to W," he contiDoed, -to be abb to 
tarry oil flt'iL'utific anil artistic researches in the air. I would like 
to liavi- done BO loo, but I couM not follow my own plans ; I iras 
an ai'ronaut liy jiruffssiun, and haii to gain luy bn;ad b/ it — 
wunt ol' inoin'V ['Ft! vented nie from carrj-ing out the ntUUenKlS 
(■xjx-riniL-iitH thiit siij;gestcd themselves to me. Now my life has 
jrussi'ii !!iiil iny time is gone !iy, liut let me shake yen by the 
liiinii ami wish you sincerely evcrj' success. In the atmosphere 
thi-re is ijuii:li to 1* discovered: Though my hair is white, md 
my hody I'mj weak to help you, I can still give you my advice, 
iiiid yuii liavi; iiiy licarty wishes fur your future." 

Wliilst [.rniioiiinMii;; these wurdis, Green shook Fonnelle cordially 
hy tin: hiiiid. and tht; latter fancied he saw a large round tear 
silaridiiii;' in llie lTi;;ht eye of the celehratcd old man. It was only 
lit a late hour of the night that Oreen would conseut to interrupt 
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I convepsatiou that lud liim back \n forty years ago, and reminded 
I oMii daring adveotures, 

sky was vury misty on the morning of Sunday, tlie 8th of 
rember, 1808. I had fixed that day for malting my ascent, and 
tr wish to postpone it with a chance of baring less favourable 
Early in the morning, the aeronaut, Gahriel Mangin, in- 
1 the Union balloon with his usual expcrtneas. 
: eleven o'clock the at-rostat was l>alancing itself gracefully in 
B breeze ; my brother and myself took our seats in the car together 
■ new captain, and a photographer who had come forward 
. bis camera demanded pennisaion to take a proof of ua. I 
raped the spectators aro\ind the balloon, and kejit my companions 
: in the car, and in spite of the darkness of the mornii^ the 
lotogmphic artist succeeded in obtaining a good plate, from which 
B drawing at the head of this chapter was made, 
f We were all three in the car, and about to give orders to let go 
9ien M. C'ury, the director of the gasworks, ran up to us with a 
ram from M. de Fonvielle in London. He knew we should 
I the point of making an ascent, and thought he would send 
! opinion of the Greenwich astronomers on the state of the 
^Seather we might expect. The text ran as follows : — 



"OfHCTal y.W. current. Europe covered with thick climih. 
fuVur. Snmv probable." 



^ogsy 



I had scarcely read the telegram when a few flakes of snow began 
to fall, and thus confirmed the alwve prediction, for which we have 
to thank our colleague Glaisher. 



We rise slowly amidst the snow, which is falling aliundantly, and 
we can scarcely see the ground any longer. ... In the distance we 
recognize the gasometers from which we started, and the groups of 
friends saluting us by waving their hands can Ije discerned witli 
some difficulty, through the white flakes falling around us. We 
were informed, later, that the Imlloon presented a curious appearance 
iLS it rose. It seemed to draw the snow towards it, and to fix the 
(lakes which struck its surface ; it soon apf)eared surrounded by 
an aureola of vivid whiteuesa; we looked like an immense icicle 
floating among the nioring snow-flakes. 

The layer of solid water thus jioun-d upon the Inilloon caused 
ua to gain weight considerably, and we could only rise by throwing 
"nl bagfuls of ballast By this means we finally altained 
le of 5.'J00 feet, and find onrsidves prt-si-nt at the admirable 
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spectacle of the formation of snow. Just now targe flakes cUiwcd 
around the car in a lliousiiml irregular cun-cs, Bnd sporltKl in Ilia 
wind; now we have brilliant, almost iridescent, crystalline iilatei, 
which are mutually attracted and incrense Ju volume wbilat wa 
watch them, growing couaiderably larger liefore llit-y are tnuiy 
hundred yards below the car. Above our heads tlie cloud ia len 
dense, more tiaUBparcnt, and we believe tlint the w^ion of sunshine 
\s not fer ofT But our aerostat with its covering of ice is not 
trapahle of nsm<^ into this region. The temperature is not very low, 
fiir the thermometer only reads 30°-2 Fahr. 

I have taken several instruments with me, among otlii-rs a 
psychrometer, which tells me that the air is not at all danip; bnl 
1 regret that I Iiave no microscope to examine the crvHtala of snow 
that fall upon my coat. But who would dreiun that auuh an in&tra- 
ment could ever be required in a balloon? To-diiy I would willingly 
exchange my telescope for an ordinary pocket-lens. 

12 o'clock. — We have decided upon loaing some ballast, anil in 
spite of the snow we still rise. I would like to drive the balloon 
through the light fog that separates ns from the aolar rays. In aerta 
minutes we have only risen G50 feet; it is a painfully slow ascend but 
how can we overcome the weight of snow carried on the shonldim of 
our courier? All that we can do Is ifi get beyond the liniil of 6,500 
feet. The particles of ice are very fine — an endless numher of micro- 
scopic crystalline needles. One more elfort and we shall see the 
sun ; we have enongh ballast lo enable us to rise into the annaliln* 
through the Inst strata of mist. 

12h. 15m. — We hold a consultation and come nnanimoualy to 
the conclusion that we must not dream of rising any higher. To 
get beyond the last strata of vapour we should have Ui exhaust 
our forces; that is. to expend the last atom of ballast uimn whicb 
our safety depends. If we were unfortunate enough to [iluit^s onr 
aerial chariot into tlie solnr lieams which shine aljove us, the hcftr; 
layer of snow on the surface of the balloon would melt at onno. 
and, thus lightened, we should be carri(>d up into the highest regioM 
of the nir. After admiring th« scene for some lime, we iihoold ho 
called back again towards the earth by tliat invisible power called 
gravitation, and on descending onr balloon would cerUinly iii»;uaiulal4 
a fresh supply of snow, and so descend wilh great rapidity, dating 
which time we should have no ballast to throw out, an<I \» siive as 
from falling lo the ground with a fearful shock. We coni^lndi-, then. 
that to soar higher at jiresent would be fur fmni pnident. 
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12h, 25iu. — We can distinctly hear human voices and the rolling of 

a carriage Never before have terrestrial sounds reached my 

eat when at such an altitude (5,900 feet), 

I2h. 45ni. — We have sunk somewhat rapidly to an altitude of only 
3.",J80 fi»et above the ground, and here we aie again among the same 
Hakes of snow, rather more numerous than before, and dancing around 
us in all directions. According to the psychrometer, the air still 
appears nearly dry. 

The balloon seems for a moment to have come to a standstill, but 
we find it necessary to continue to pour out small quantities of sand. 
The snow is falling thicker than ever. How do these mysterious 
crystals form in an air so mild ? By what marv'ellous mechanism 
doea Nature shape these angular forma that are constantly created 
Wfore our eyes ? Are the invisible atoms of vapour drawn together 
by the same force which causes planetary worlds to grnvitate in 
Ajmce ? Are we not witnessing the formution of an endless number 
of corpuaciJar worlds modelled by Divine art ? 

At tliis moment our descent becomes rapid, and puta a stop to my 
philosophical reflections. Maugin also brings me back to stem reality, 
Ky exclaiming that there is scarcely one more bag of ballast left. The 
earth cornea in sight rather suddenly, but the snow is so tluck that it 
liiiiea us from some peasants that we see upon the road below us, and 
to whom we call lustily for help. They turn and look behind them on 
hearing our shouta, but none of them think of looking up into the air. 
Our guide-rope soon touches the ground, and the car of the Union is 
abruptly thrown into the middle of a field. I let go the anchor, 
which t«kes firm hold in the soil, whilst Maugin ojwns the valve, but 
closes it again iuuiiediately when he finds that one rope holds fast. 

Som« peasants nin up and t«ll us that we have descended at 
I hcnnevi^res-sur-Marne. . . . Our course has not been very rapid, for 
we left Paris an hour and a half ago. As it is not lat*, I do not wish 
b- let out the gas, believing that the snow collected on the Imlloon 
will soon melt away and render it lighter. The weather seems to 
III- getting clearer; and if the sun came out, it would soon dry tlio 
iTiveioiie completely, and enable us to make a second ascenU 

Several persons of the district approach us, and among tliem 
M. Koujce. who. with his two sons. Lad nin some distance atler our 
guide-topB. 1 accept his kind invitation t<i lunch; but 1 do not like 
lo abandon the balloon, fearing that it might run away in our 
:i)iseace, as It wo-t getting lighter every minute. 

" Never mind that," said our hospitable host ; "you shfdl lie carried 
e dttor of mv house." 
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This was no sooner said than done : a few vigorous arms lift up 
the car, in which we remain quietly seated, and carry us triumph- 
antly across the fields to the road, and thence to the door of the 
house. Here we fill the car with large stones, and leave the balloon 
in charge of two honest peasants, with strict orders not to allow any 
smoking near it. "By lighting a pipe near the balloon," I told 
them, "you will all be blown up into the air!" 

M. Rouz^ conducts us into his charming vDla, and introduces 
us to his amiable friends. The snow had given us a keen appetite, 
and we did honour to the feast. I could not help laughing at the 
thought that our friends in Paris imagined us, doubtless, freeziug 
ourselves in the higher regions all this time. 

After dinner I turned to our benevolent host, and said that, as 
he had witnessed a landing, perhaps he w^ould like to see an 
ascent; and as I thought of leaving by the same road which 
brought us, he would be able to see one rather sooner, perhaps, 
than he expected. 

The company pres(/f;t could scarcely believe it possible; but 
Mangin asserted that it was so, and on leaving the table we all 
made off for the balloon. 

Our two sentinels had done their duty well. I shook hands 
with our hospitable friends and entered the car, together with 
Mangin and my brother, after having taken out all the stones one 
by one. But, alas! the aerostat would not move; we were still 
too heavy, and it would not rise at all. 

Tlie sun had appeared, and the air was calm. iVfangin decided on 
leaving the guide-rope behind; it was rather heavy. The balloon 
certainly made an effort to move, but stiU it would not rise. We 
were several pounds too heavy, and regretted, rather too late, that 
we had breakfasted so heartily. 

However, it was absolutely necessary, after what we had said, to 
make a start, and I was selfish enough t-o propose that my brother 
should be left out; but he would not hear of it. Then I turned 
to our pilot, and endeavoured to make him believe that we could 
start without him. But he would not hear of it either ! 

All this amused the company present not a little; they could 
not help laughing, but we thought it no joke. 

An entire hour was s|>ent mana?uvring with the lazy aerostat: 
at last I decided on leaving my instruments on the ground, keeping 
only a thermometer and a barometer in the car. We also got rid 
of our heavy overcoats, rugs, &c. ; I replaced the heavy anchor 
rope by a much lighter cord, and I threw out all the empty ballast 
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tings. I lielieve tliat I would rather liave left tlie car itself behind 
than uot make the ascent; we could have goue up sittmg in the 
hoop ! However, wliat we Lad already done, together with the 
■warmth of the aun'a rays, that now dilated the gas a little, gave 
a certain amount of life to the balloon, ... It is actually ready 
to start! We call to our friends to let go the ropes, and in one 
bound we pass through the thick layer of cloud, and tloat above it 
into the warm rays of the afternoon sun. The envelope of the 
balloon is quite dry .... it ia three o'clock only, and we have a 
fine exi^irsion before us. 

We rise higher aud liigher, without touching our only bag of 
ballast. .... Tlie temperature is lower ; it is now 26°'6 Fahr., and 
we are 9,800 feet high. 

The clouds illuminated by the sun are of a strange tint; they 
are of a violet rose colour, and spread in elegant forms along our 
koTLKoii. But this is only the prelude to the magnificent spectacle 

of sunset which is approaching 

Soon the sun disappears behind a curtain of cloud that hides its 
Magic splendour, but from behind this dark veil of piurple a thousand 
I golden rays shoot forth and dazzle the eye. They all appear to 
emanate from a central point, which, though invisible, can be easily 
traced to its proper place. No poet haa ever dreamed of such a 
brilliantly radiating spectacle, nor imagined such dazzling lines of 

fire We rise to an altitude of 12,500 feet in the midst of this 

splendour, wldlst absolute stillness reigns throughout Nature, and it 
is the hour of twilight ! What a sublime harmony of colours, light 
uid silence! 

Thus suspended in the infinite realms of space, we cannot 
mfiicientl)' admire, imr contemplate without considerable emotion. 
the last glorious rays of the setting sun, and the splendour of 
I'the dontls as they receive its celestial illumihatiuns. 

It is with a sort of ecstasy that we turn our eyes towards the 

w only visible through the semi-transparent mist, masked, 

it were, by a veil of rosy muslin. The river Klarne winds across 

country, and a long ribbon of vapour exhales from its blue 

!rs. Further on is an aqueduct, the only vestige of human art 

he whole glorious landscape. And what a wonderful effect is 

produced by the microscopic country below, before which tlie 

id ex]iands whilst we contemplate it with mute astonishment; 

'ever before had I lieen so surprised by the gradual changes of tiut 

lergonc by the masses ol' rloud whilst the sun sank slowly below 

wetleni hori/on; the more vivid colours die out and are sue- 
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ceeded by ricti purple tiuta, fringing Uits kiniera of the vnponr 
moiintaina, whilst the sky above is dark indigo blue, and the cartli 
puts on the green tint of a jmlc emerald, The Miirne hiw k rosy 
hue, like that of the petiila of newly-hudiiud [lowers, nnd oiir 
balloon follows ite ailent course amidst all thc-ne tnarvcllnus dU- 
plftve of colour, helonging ueitber to the earth nor the sky, bat 
souring between these two brilliantly illuminitted hemisphoreit. 

Gradually this harmonious glory of colours diiuiuishes, the clowla 
jiaas from that rich violet tint to a cold, grey hue, wbitat the 
country Irelow takes a veil of opaque drapery, l«ecoming daikw 
and darker until it appears like crape infltead of muslin. Tlte sun 
is about to disappear, whilst animated nature hulow prepares for t»sA 
fts the silent night approaches; its last luminous rays light up tlw 
higher clouds with a deep orange-red tint which is relleubed far 
away into the distance. Kven the earth participates tn thU lost 
elTect of the disappearing orb, So brilliant ia it, however, tli«t out 
eyes are still dazzled by it, when suddenly the whole elVect di*- 
appears from sight, with a rapidity nuknnwn to the iuhahitanta of 
the earth's surfiiue, where light struggles sn long against lUrtuiesa. 
The sun hides itself beneath the horizon which BcrBcns it fmrn 
our sight, and at the same instAUt all this utagnificeot display itf 
light and colour vanishes as if by magic ! 

What a pity it is that we cannot keep our balloon up In the air milil 
the morning light bursts forth and animates Nature anew I With wb«i 
regret we contemplate the necessity of regaining the eiuili's varfoctt, 
knowing that to-morrow these regions will be again lit tip lu tbi 
same glorious tints that have just charmed our senses. Bnt w«? itliaU 
not witness the marvellous spectacle agaiJi, for, seen from thegmutui, 
the curious architecture r)f the clouds and their sublime tints wn: I»y 
no means the same. The aeronaut atone can see them in their truH 
aspect. Up above we have an Alhaiubra of unheard-of richness and 
beauty, whose ruby fires rival those of tlie opal ami tlie Happliire; 
below, we see the same enchanted palace with the lights and ooloats 
extinguished [ . . . . 

My brother was enabled to take several sketches of tlie atrial and 
tcrresti'iiil landscapes through and above which we travelled, and njy 
meditations were nuw and again interrupted to rea*l oil" thi* indications 
of the thermometer and barometer. Our maximum altituilo iinu 
about 12.790 feet: it is the greatest height to which I have y«i 
soared. The minimum lemperature was 23° Kahr. 

tttiuperatui'e was by no means the Siberiiiu 
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t E]ioulit experience. We were not at all inconvenienced by it,l 

tobnblr because tliere is no vind in tlie car of a balloon, so tliatl 

I br«eze ever blows against our faces. Our breathing was by nol 

means affected, and the only extraoixiinary circumstance that I not«i(l 

was lliat our voices were not so easily iiropagated throuyli the ratefiedj 

: we were obliged to speak rathej loud to make ourselves heard.r 

Uoreover. I experienced a certain buzzing sensation in the ears, and! 

flight pain in tfa» tytupaunin. Tlie air contained in the extemalfl 

ui«l ijf the car becomes dilated as ve rise, on account of thej 

kcrease of external pressure, and this may. in some coses, give risal 

) tleaTness, or to actual pain, during the ascent. 

^langin observed that it was five o'clock, and that we bad better! 

Aiink of making our descent. The balloon was perfectly balanced! 

I the air, and it was necessary to open the valve and allow soineV 

i to escape. As we approached the ground, the kst ray of solurl 

[ght died out in the air; the atmosphere became darker, and thai 

□liscape was enveloped in the dusk of evening. 

J fell softly to the ground in a field not verj' far from Melitn, 
I front of those groups of trees which form the commencement of 
forest of S^nart, Tiie wind drove as along for some distance 
KT tlie ploughed land, the balloon bent over on its side, and ' 
fbl covered with mud. It was like coming back to stem realityJ 
ifter a beautifnl dr^nm ! 
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Wtxnv ASCEXTS ASP MIAliClXn, 
(w. BR niNViKLUK *Kn a. Ttss^iinniii.) 

Opb attention lias been directed for some time paat to Uio t 
|Hjwer of tlio sun. It is not (lifTii-nlt to iitidi-rslund tltat all obi 
tions made in thie direction u[Hin lliu ^iiHitrM; nf tlji? earth tnnstj 
with a gntat ohatacle iu prei<«nce of cUiud or vnjinnr, wtiieb [ 
duces error into the dt^ree af littat, ineofliired t" an ^x'ent whu 
is quite impossible to determine. The exact amaimt of hi»l i 
tu the earth by the sun is a. desideratum in science, and i 
tliat o\ir observations liavu not yet supjilied it. Tlte apparatas 4 
We had constructed with tliia inUtntion consists nf a btw 
copper spiiere four inches in dinrntiter, in the rcntre of i 
placed a thermometer with a round bulb. This apparatus w. 
vitli water, and placed before a very hot Haiiie. We tiotioed^ 
its indications were not rapid enoujjhi tlie mercury in the-l 
mometer rose much too slowly. Tlio water was thwn reph 
uir, the interior of the copper sphere being previously 1)ladnae^~1 
like the outside, ami finally we decided upon having a vacuum in 
lieu of air in the sphere, Aa much lime is rccjuired to study th» 
' instniuient in urdi^r U> Jix thi; value of its indication, we htt>'« 
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yet been able to use it iii uur IwIIikiq ascents, but we bave j 
Killed on calliug it a thmnolifliomttir, to distuigoish it from the I 

tJiomeltr iiDagined by iL PouiUet,' 
" Od the lUtb January. ISiid, the Enttrprtttatit balloon, which had J 
been repaired since i\s accident at Havre, vas being inflated at the I 
gasworks oi' La Villetle. But the gas had scarcely entered the | 
envelope, when the latter waa proved to be ijuite diy and rotten; 
it was impossible to touch it without miikiD^ a hole, aiid we were 
Ibrced to declare that the Eniirprrnanl wjis dead and gone! This ] 
clieck was rather unfortnoate, for we bad just received telegrams 
t'njiu Zurich and Madrid, iissnring us ol' the existence of a south- 
ntst wind, which wimld have been very favourable to us. 

We were thus without a balloon '. The Xe/itujtf bad not been 

repaired. However, AT. (iilfard had still another small one called 

the Swallow, but it also required souie meniling. Throu^'h the 

indness of this geutleman it was clothed in u new tissue, varnished, 

I taken to the gasworks on Saturday, the 6th of February. 
I But the capacity of this little balloon -was only 23,000 cubic fuet, 
1 we were not sure that it would eaity us both. In order to utake 
ain, every article to be taken with us was carefully weighed, and 
B apecitic gravity of the gas ascertained with accuracy. "VVe were 
convinced that the anchor aud the guide-rojie were far too 
Mvy. if we wiahed to take even a moderate allowance of ballast. 
I this dileimua we hastened to M. Duruof, who supplied us with 
the emalleiit anchor that could be had, aud we reduced the propor- 
tions of our guide-rope to tlioae of a weak cable. We knew that 
such rigging would not protect us from danger in case of a violent 
wind, but there was nothing else to be done, the Minister having; 
refused us the use of the Impfrittt balloon. 

The next day Chavontier superintended the iiitliitton most success- 
fully, though tlie wind blew iu strong gusts. The Siealhw balloon, 
when inflated, lay down upon its aide, and the men who hung on to 
the ear had much difliculty in preventing its escape. When we told 
ihem to let go, we glided upwards with such rapidity' that it quite 
startled tlie lookers-on. 

It was the tint time that Fouvielle and myself had been alone 
I the car of an aerostat ; we might be said, thei-elore, to tie trans- 
med, at last, into aiironauts properly so called. We were obliged 
I arrange the ballast so as to keep the cur horizontal, and by some 
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accident the guide-rope had yr>t tanjiled. Hfiving straightened it, 
we also let out the anchor to be ready for our descent 

We reach an altitude of 3,280 feet, and the heat ts unbearable ; 
on thw ground btforw starting we had only 55°-4 Fahr., and here tha 
theriiionieUrT stands at no leas than 82°'4 Fahr. The weather is 
heavy, stifTocatiag, and the perspiration ntsliea from our forelieods. 
The biilloun revolves constantly — a consequence, no doubt, of the 
l^vr that no rapid motion of translation eau occur witliout a corn- 
i^nding amount of rotation. The nky ia clcAr, and we notice 
above tho country over which wo are sailing, a few lleucy doudt^ 
that blt^nd into th« landscape over which they are susprnded 
Along Ujc horiaju wc autice some silvery groups of cloud, whicli 
preiM-nt a marvullous oapcol. However, we have no time to ulis^rve 
Nature, for them in iHxuelhiiig ulH>ut the balloon which causes us 
considerablu uneasineita. 

The neck is quite flat, and ap|>ear8 to be emptying itself of ga*. 
Wc are obliged to tlirow out ballaat every moment, and no less tbau 
four l)tti,'S of it have been emptied, one imme<iiate]y after the other. 
We started ut UIl 85m.; it is not yet twelve o'clock, and oiu 
Kaources are already expended. 

A cTHcking noiae is heard several times above our heads; tbe 
balloon revolvea abruptly, and sometimes oscillates no less suddculy, 
Tln-if is c'Tliiiiily sniiu'tl,ii;i: iximordiii;iry iti xW- bt.ile -jI* liie inmo- 
(■pliere, wbidi we c;iiiiiot account for at all. 

At livu minutes piist twelve tiie liiilloon sinks with great rapidity; 
aiJil we (iIistTve that our course lies lowawls some quarries, nivinw, 
and precipices. We sei/e ujion our last bag of ballast, and a gust 
of wiuil tiLiTica us, in one bound, over a wide plain, at the extremity 
of whitli we Bee foiisideralile extent of forest. 

Tliis is ibe s^hjI to lieseeiid upon. Tlie Stfatloie approaches the 
ground, and tbe car ionics down with a terrible Imnip. Tissandier 
hangs to the vnlve-roiie, and observes that Fonvielle is covered with 
blood. The lioop of the balloon has struck bim ujjon the head 
aud caused a deep wound. Tbe car had come to the ground hke 
a bullet, but we rose again immediately, and had to undergo several 
similar contusions. Our iinebor Hed over tbe ground and would 
not take b<ild of anything; it was like a cork at the end of a 
piece of string. We seemed to be the sport of some iu^'istble 
power, that iirst raised us into the air and then bumped us against 
the earth. 

We were lieing dragged along by the force of a furious gale! 
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So rapid was our flight, that we could not distinguish the vflrious 
objeota which we passed by, and in less than a second we found 
ourselves thrown on the tops of the trees at the extremity of the 
plain. We hoped that the branches would split open the baUoon 
nnd put an end to our furious course. Tlie anchor was broken, 
and nothing but its ring remained at the end of the rope ; — our 
only hope was thus dashed to pieces. 

Holding on to the valve-rope with all his strength, and squatting 
down at the bottom of the car, Tissandier pulled away lustily, 
whilst the Swallow jumped about from one tree to the other. 
The branches of the trees bent beneath the car, the wind whistled 
in our ears; the balloon appeared to have lost some gas, but a 
sii'iden gust carried it from the wood again, and down it came 
with a hard bump upon the open plain beyond. The wind now 
hollowed the balloon into a kind of cup, or biisin, and carried ua 
vigorously across the ploughed land, until finally some men ran up 
and caught hold of the guide-rope. 

We get out of the car, not without diRiculty. Tissandier is 
covered with bruises and more or less stunned. Fonvielle, besides 
his wound on the head, has his foot sprained, and can scarcely stand. 
We inquire where we are, and tlie peasants inform us that we 
have landed at Neuilly St Front, which is about forty-eight miles 
from Paris as the crow flies, and about fifty-one by railway. We 
look at our watches with astonishment. It ia only thirty-five 
minutes since we left the gasworks in Paris ! We have therefore 
travelled at the rate of ninety miles per hour ! No balloon ever 
nisliiHl through the air with such rapidity as this. 



Tissandier emptied the balloon, folded it up, and packed it into the 
■ iir; the whole was safely deposited upon a cart which had Iijzen sent 
lur, and we proceeded toward the village, escorted by a considerable 
crowd of country people. The cart loaded with the Su-allow headed 
the procession ; we followed close behind. Fonvielle could hardly 
u lUk ; he was oblige<l to lean on the shoulder of his companion, and 
Hike the arm of one of the jieasants. The crowd got greater as w e 
proceeded. 

At Neuilly St. Front we were received by the mayor, M. Charpentier, 
' 1th the greatest kindness; and whilst a medical man examined the 
\!unt of Fonvielle's wounds, we gave an account of our rough adven- 
iutc. We were anxious to see what distance we had be.on pushed 

mg the ground by the wind, so returned with some of our new 
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compaiiious to the fields. The traces of our bumping and dra^jring 
were perfectly visible, and we saw the summits of the trees that had 
been broken in our furious course. The country people said that they 
saw us playing at leap-frog over these oaks some twenty yards high, 
and that they were astonished at the rate at which we were going, — 
much quicker than an express train, they said. This must have been 
the case, for our furious gallop only lasted five minutes ! 

In this excursion, though so rapid and so rough^ we were able to 
note a very exceptional degree of temi>erature, and a no less excep- 
tional velocity of wind. As Fonvielle's accident took longer than we 
imagined it would to get cured, and as I was anxious to verify this 
case of extraordinary mildness of temperature, I b^ged Messrs. Cassc 
and Delahogues to observe the temperature in an ascent they made 
very shortly afterwards. They found a temperature of 60®*8 Fahr. at 
an altitude of 3,281 feet, whilst the ground below was almost frozea 
They thus confirmed the result obtained in our previous excursion. 

A fortnight later we were about to make another ascent, but gave 
up our place in the car to our artist, M. Albert Tissandier, in order 
that he might be bettor able to illustrate the present volume. Unfortu- 
nately, this ascent, which he was to make with one of his friends, 
M. Moreau, was not a lucky one. 

An unforeseen accident brought to a premature end this expedition, 
wliic.h seemed destined to have Ijeen so successful ; for the sun shone 
gloriously forth, the weather was clear, and the wind, though it blew 
in slight gusts, was not very strong. 

Just as M. Mangin, the pilot, gave orders to let go, the balloon was 
blown against a part of the gasworks. M. Webber, in trying to hold 
it back, was thrown down, had his wrist sprained, and his head cut 
The persons in the car immediately threw out two bags of ballast, but 
it was too late ; the balloon w^as driven with great force against one of 
tlie gasometers, to which its netting got caught and the envelope torn 
open. In a few moments it came heavily to the groimd. 

All this happened in less than a minute, and the crowd which had 
accunmlated to witness the balloon rise, had the unexpected spectacle 
of a descent presented to them. 

The l)alloon was split open from the neck to the valve, but its 
reparation w^as neither long nor expensive. The only material loss 
was that of the gas ; upwards of 30,000 cubic feet of which had 
escaped into the air in less than one second! 




CHAPTER VIII. 

TWO II D H S OVER T A E I S IN" A CALM. 

(W. DK FO.VVIELLE AND O. TISHASDIBR.) 



Os tbc 25th of August, IIS^, when the first balloon inftated 
with hydrogen gas rose from the Champ de Mars, some nstronomera 
placed at different placea in Paris followed its course through the 
nir, and each obseri'er took the angle of the balloon by means of 
11 theodolite, as they would have done for a meteor. The sky wa3 
cloudy, however, so that few mea.'iurBS could he made : nevertheless. 
Meusnier, a distinguished artillery officer, was able by tins means 
to trace the track of the Imlloon tlirough the air. A month later 
a (ire iwUoon was sent up at Versadles in the presence of I^uis 
\VI., and was also observed by two astronomers, one on the high 
termce of the Observatory, and the other on the ground-floor: 
Meiisnier waa again able to define the course of this balloon by the 

i of the figures thus obtained. 

But since Pilfitre de Rozier and the Marquis d'Arlandes made 
he first balloon ascent, and showed that human beings couhl travel 
I the air, these kinds of observations have been abandoned. Not- 
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withstanding tliia, it is certain that observations made 
aeronauts themsalves would compIt'W and control those 
tlie ground. The exact detenninalion of the course of Uift 
would verify the accuracy of tlie instninienLs etnployed 
and by which they determine their height every moment; 
the obaervatioua made by astroiioniera would also bo coul 

A^Tiat an escellent Ojjportunity we havu in a balloon 
determining the laws of atmosjiherlc refraction, the a 
micro metric measurements, tlie aiijireciatioii of apparent 
&c, 1 A portion of these consitieratiotia was lirotigUt by 
l)efore the Cougresa of learned societies at its recent meeting,: 
M. Le Verrier did us tlie honour to endorse our condi 
gave ua several pieces of valuable advice, ly wtiicli we 
to profit. 

No one could deny, we imagine, the interest which audi 
of researches presents, Xeverthelesa, certain persona wlw 
distinguished position among meteorologists and astrcinanien 
observed that they feared balloons disappeared too qt 
unable any one to take their measurement with any prectw 
that it 'was not probable that the older asti-otiomcrs 
given up these kinds of experiments had they bewn con' 
tliat any value attached to them. 

■\Ve replied 'to these remarks by referring to the fact that Mlv 
Olaisher had observed the balloon of Mr. John Welsh during Ita 
entire conrae from Vauxhall to Folkestone a distance of ueoily 
sixty miles. Moreover, we determined to reply still further ia 
criticisma by making an exi>eriment which should leave im dtiHtilr^ 
upon the subject. We deliTmiued upon causing our baUoon to 
remain quite still, or nearly so, in order that the whole of 1*11111 
might see it as a stationary object in the air. Such a reaoh. 
required not only & clear day, but the eomplyte alaonce of wind, 
or the simultaacoUB evialence of a scriea of small currents 
diETerent heights. 

We have been fortnnate enough to float for a long tinut joA 
aliove our startitig-poiut, so a« to be visiblp fium beluw for two 
whdle hours. 

We intendeil slaTting on the 4th April in lh« Unim \nX\KKIQ, 
and M. Lo Verrier had invited some oiembers of the 
Coogreaa to witness our ascent; but tlio weather proved lad, ami 
the rain came down in abundance, ao tliat we wore obli^red to pal 
off our ascent tiU the Sunday following. W* were tlina tlujniv«d 
of the benefit that woulil have reanlted from the prweuco of 
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(lifiliiiguiBlied jiliyaicista wlio weii; iirepareil to Imve luiult! cei'tain 
ubsvrvittioiis mi tliis occasion. 

Ei};lit (liiys later we decided on starting, wliatmcr mij-lit be tlie 
slate (jf tlie weatlier, aud we deterniined to iiisjiei^t tiio interior of 
till) ImUoou ourselves; it waa tlierefoits inflated with air, aud we 
weut in early in the morning, to see if there were auy holes in the 
tissue that renuired mending. We might make such an examination 
with the aid of a powerful lena. However vidituloua this may appear, 
the result would doubtless be beneficial ; for gaa can escape by lioles 
that are quite invisible to the naked eye. 



TIio Union aerostat is spread upon the grass, and a ^entiliitiug 

a fixed to the neck of it. Two workmen turn the fan, and as the 

' enters, the Imlloon swells up over the ground. Maugin and 

E penetrate into its interior, aud find that the tcmjiemturc inside is 

biut« suffocating, being no less than '3V-i Fahr., whilst outside it 

was only TT^'O. This fact need not surprise any one ; for a seuii- 

laparent stuff like that of the balloon acts like the glass of a 

maervatory: it allows the luminous rays of the sun to peuetrate 

Rthrough it, and stores up the heat. The interior of the air-iufiat«d 

»Uoon presents a somewhat singular aspect : we And ourselves iu 

immense dome which the motion of the air causes to oscilhit« to 

I fro ; the light which filters through from outside is soil and 

nifunn. The shadow of [lersons outside is projeuted on to the Isilloon, 

I, from the interior, ia seen like " Chinese shadows." Altogether 

I Bpectacle is too curious to deacrilie accuratelj', so M. Albert 

sandier comes in with paper and pencil to make a sketch of it. 

Next day, 11th April, the weather appeai-ed to he very fine. Since 

ut evening the barometer had been remarkably steady, and in tlie 

last few days tlie higher clouds had not taken the form of threateuing 

stripes like those which Turner niproduees so excellently in his 

agit«ti'4 skies, and which, accortling to our own personal experience, 

genvniUy seem to announce bad weather. 

"Wliilat the balloon was heiug inflated we noticed that the sky 
was dark blue, Kjirly in the morning we tried the stale of the atnio- 
mltere by sending upa small and elegant captive balloon of some 600 
nbic feet cajiacity. constructed with great care by M. l)uruo£ 

The process of inflating proceeded much slower than usual. Though 

|ie gas flowed into the tube at the ordinary pressure, it did not enter 

I balloon with the calculated velocity. We knew that the valve 

1 got warped since tlie (Inion was last used, but we had remedied 
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springs to keep it closed ; moreover we had applied a thick layer 
of grease over the valve. Surely, we thought, this would retaia the 
gas. And so it did, for the cause of the tardy inflation was dis- 
covered to be a small piece of ch)th, which in some unaccountable 
maimer had forced it^ way over the orifice of the tube which led 
the gas into the balloon, thereby diminishing the size of this orifice 
considerably, and fully explaining the slowness with which the infla- 
tion proceeded. 

Tliis unfortunate circumstance caused a delay of two hours, much 
to our annoyance, for some gentlemen connected with the Zurich 
Observatory had come to witness the ascent. 

Whilst the last remaining fissures were being carefully stopped, 
Fonvielle erected a kind of rudimentary observatory upon the ground. 
It consisted of a telescope upon a wooden stand, provided with a 
vertical graduated rod, whilst upon the sand around it he had trace<l 
a windrose. This apparatus was desthiod to follow the various 
directions taken by the balloon. 

We could have wished that the telescope had been provided with 
a micrometer, in order to measure the apparent diameter of the 
balloon at various intervals : but our principal object was to prove 
that the aerostat could remain in sight for a considerable space 
of time. 

When all was ready we got into the car, and our pilot, M. 
Mangin, adopted a simi)le and prudent method of starting. He 
held one extremity of a rope, the other end of which was held 
by five or six of his friends on the ground, and by letting it go 
the rope falls, and we soar up very ([uietly. A single l)ag of ballast 
then thrown out causes us to rise quite as rapidly as a vulture 
woidd fly. 

Tlie sun shone forth, and the network of the balloon puffed out 
under the influence of its warm rays. The flags hang down in 
elegant festoons, and seemed to follow us with some difticulty. If 
the valve had been perfectly tight without the poultice, we could 
stay our upward course at any moment by letting out a bubble of 
gas ; but in its actual state it would have been imprudent to touch 
it; therefore, we allowed tlie valve-rojm to remain dangling idly 
in tlie car, and reckoned upon the escixpe of gas from the neck, 
and the constant loss through the pores of the balloon, to prevent 
our soaring into unknown rc»gions. 

We were not long in perceiving that the object of our excursion 
was fulfilled to the utmost extent of our expectations. The sur- 
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roundiug object* api>eai'ed perfectly etill ; the motiQiis of thu balloon 
from right to left, or from north to south, compensated eacli oUier 
most accurately. We rose aud sauk alternately, or we veered off 
a little and came back again directly ; constantly hovering over 
tlie spot where the aerostat M'as filled with gas a little time 
before. 

During tins time we amused ouraelves by noticing the fluctuations 
of the aneroid needle as we rose or sank a little by intervals; it 
was interestii^ to witness how accurately it obeyed the hand that 
poured out a little sand. We were surprised also to meet with 
u tloating spider's thread of gossamer; Fonvielle stretched out his 
hand and cauglit it. Here we had an aerostat manufactured by a 
minute field-spider tliat abandons itself in its frail skiff to the 
mercy of the winds ! On some other occasion, when we sliall 
bring up a microscope into these higher regions of the air, which 
we thought to be completely deaei-ted, perhaps we may discover 
a whole world of minute beings of which this is only one 
e.xamp]e. 

Tlie scene below was so beautiful, that while contemplating it 
we quite foigot the danger that was tlireateuing us, — namely, that 
of coming down in one of the Paris streets ! The countrj' around 
was beautifully green, and the Seine floweil tluvjugh the landscape 
like a brilliantly-coloured scarf. Argenteuil lay on the horizon, 
and immediately lielow us was AsnJferes ; we saw the rowers in 
their boats Upon the river, hut from such an elevation they seemed 
quite still, though they were plougliing the water witli all their 
power. On the other side of the landscape Paris was spread out 
beneath our eyes. 



We notice around the lioriaon and extending to the height of 
■ nir car, a kind of circular mist, and over the summit of tliis semi- 
tranaluceiit well of fog, of which our aijrostat forma the centre, soar 

string of little pearly clouds, wliite as silver, and of very el^ant 



At firet we rose to 6,200 feet, but now we have reached a height 
of 6.+))U feet, and the heat is very great, 7ci°'2 Falir. We are so 
still that wo might im^ne ourselves Iwund to the earth by a 
thousand invisible ropes. By means of my telescope I can dis- 
tinguish every quarter of Paris, the riders in the Bois, the loungers 
in the Tuileries, the churches, the monuments, and the very streets 
ia which we live. 

Generally speaking, the earth, seen from the balloon, appears flat ; 
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but to-day the country around certainly presents a few undulations, 
an effect which may be owing, perhaps, to the different quantities 
of light which the various surfaces receive according to the slope 
which they present to the sun. As to the shadow of the baUoon 
upon which we reckoned for making some experiments, it is quite 
impossible to find out where it is. Tliis fact is not to be attributed, 
I think, to our altitude, so much as to our perfect immobility. 
When a balloon travels along, the shadow is soon recognized, even 
from a great licight, as a black spot, often very small, wliich glides 
across the fields and houses with great rapidity, and is easy to 
distinguish hvui anything else by this rapid motion. 

We were, then, in the same predicament as the hero of Cliamisso. 
who had lost his sliadow, when a curious observation caused us to 
cease looking for it. Whilst the balloon gradually sank towanis 
the earth, a confused kind of murmur reached our ears: it was 
not unlike the distant breaking of waves against a sandy coast, 
and scarcely less monotonous. It was the noise of Paris that reached 
us as soon as we sank to within 2,r)00 feet of the ground, but which 
disappeared at once when we threw out just sutiicicnt ballast to 
rise above that altitude. What an ocean of thought and rumour 
was there beneath our feet ! 

Whilst we were talking of this, Mangin let the anchor slip out 
Unfortunately he did not take tlic precaution which I recommended, 
and liang it sideways, by means of a piece of string, so that it 
did not run the risk of fixing itself in some housetoj) — for such 
thre<Ttening shoals were ramj)ant in all directions. We endeavoured 
to avoid the coui^equence of this omission, and to get the anchors 
back again, but it was too late; the attempt caused the car to 
oscillate consideraWy, and this might have become dangerous, for 
the balloon was an old one. 

We must, then, navigate how we can. and not attempt to take in 
the anchor, and so our situation lias become rather precariiuis. 
Tf we could maintain ourselves at a given horizontal height, we 
might profit by the light breeze and allow it to carry us away into 
the country. l>ut we have cxpendtd three sacks of ballast in an 
hour, and we cannot expetjt to keep the balloon at the height of 
4,000 feet, with tlie only sack that remains on l^oanl; and to 
preserve a horizontal course will cost us more than we can afford 
to enable us to lloat over the whole city of I'aris. We prefer, 
therefore, to continue our alternate rising and sinking, coming 
nearer and nearer to the ground. 

We hold a short consultation as to the government of the lxilhx)n 
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tluring the descent. As our guide-rope is longer tlian that of the 
anchor, our safety will depend |irincipaUy upon it. 

The multitude of jteople in the streeta, whose claiaour rises to us 
so distinctly, cannot fail to fumisli a few willing hands to help us, 
and direct our course when we come close to tlie gronnd. If we are 
lucky enough to come over a clear space, we will open the valve at 
nee, and if necessary throw out a little ballast to diminish the force 
' I ihe shock, wMch might otherwise compromise our lower extremities. 
At>out twenty minutes to five o'clock a lower current of air carries us 
along with tolerable rapidity in a direction parallel to tlie fortifications. 
M'e pass over the goods railway station at BatigiioUes, and we per- 
ceive a cemetery heneatli us. In front we have the SU Lazure Railway, 
with quantities of engines, whilst t'O the right and left are numerous 
houses and some small works. It is the Clicliy Cemeteiy that is 
just Iteldw us, and the only .spot where we can effect a tolerahly 
secure descent. 



We did not delilwrate long, and in spite of M. Maugiu I pulled 
the valve-rope, and brought the balloon down. A crawd of 
crows flew off as we approached, and the tombstones stood out 
iu a most pictureaijue fashion as we iieared the gronnd ; the sight 
of the balloon was too much for a poor woman who happened 
to be there ; she uttered a shriek and rushei;! off, carrying her 
child with her. 

Our anchor cauglit in a newly-oj^ned grave ; some men ran up 
and caught hohl of the guide-rope, and we reached the ground with 
remarkable quietness. 

In our last excursion we had travelled fifty miles in thirty-five 
minutes ; at the rate we had been going in this one, we should 
have required about five days to jierlorm the same distance. In fact, 
the aerial ocean has its tempesta Uke tlie NorUi Sea, and its dead 
calms like that of the tropics. 

My brother Albert, who from the heights of Montmartre had 
vitnesseil our accent, had time to come on foot to the spot where 
we descended. In fact, he might easily have walked about four 
limes as quick as our lialloon travelled. 

M. Wolf, the director of tlie Zurich Obser\-atory, caused some 
tiiet«orological observations to be made at different altitudes on the 
day of our ascent. The temperatures observed by him are consider- 
alily lower than those we registered at corresponding altitudes. This 
pear a detail of little importance, but to us it is not so. 
y the gliii.'iiTS of the Swiss mountains have their influence 
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upon the temperature of the aerial ocean above them, which is like 
ice as compared to our Parisian sky. Moreover, the influence of the 
Alpine ranges made itself felt also in the astonishing variety in the 
direction of the wind. At Zurich the wind was east and strong ; at 
Berne, S.W., slight ; at Castagna, S.W., very mild ; at Sainte-Croix, 
N.W., weak; at Closter, S.E., weak; at Beners, S., weak; at Duher, 
E. ; at Chaumont, E., weak ; at Neuch^tel, S. W., weak. At several of 
these stations thunder and lightning were noted, and in the Alps a 
storm with high wind. At Saintc-Croix heavy clouds floated above 
the horizon, and rain fell in torrents. At Berne, thunder was heard. 
Who can have any doubt but that the Alps were the cause of all 
these perturbations ? Without the presence of these mountains, the 
sky of Switzerland might have been as calm as that in which the 
Union balloon appeared to have cast its anchor. 

The above observations noted by M. Wolf, whom we thank for the 
interest he takes in our experiments, appear to us to point to the 
influence exerted by high mountains upon the state of the atmosphere 
in adjacent countries. Whilst our balloon was fixed in the air above 
Paris in a state of perfect tranquillity, thunder roared and impetuous 
^inds blew over Switzerland. Would not the science of meteorology, 
or rather the "science of the air," make rapid progress if such 
experiments were more frequently carried out — or if comparative 
ascents were made frequently in a great number of localities ? We 
could thus follow the course of the various currents at different 
altitudes, and the results would, doubtless, be fruitful. 

What should we know of the ocean if a few sailors only had 
navigated at a short distance from the coasts, without losing sight 
of port ? Should we ever have had any notion of the vast currents 
that flow regularly from the poles to the equator, and reciprocally 
counterbalancing the heat of the one and the cold of the other? 
Should we ever have become acquainted \s"ith those vast fields of 
seaweed, those shoals of madrepora, or the regions of calm ? Where 
would now have been the bases of the physical geography of the 
sea ? The same argument applies to the gaseous ocean in the 
depths of which we live. Now that the telegraph has united all 
the nations of the earth, why do Ave not at once undertake simul- 
taneous balloon ascents at given periods of the year — why should 
we not explore those higher regions systematically, and endeavour 
to discover the tides of the air ? 

In our last ascent but one w^e rose into a heated current, the 
existence of which was not suspected by those on the earth's 
surface. Where did this warm river, which flowed for a whole 
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iiionlli over the clouds, arise ? Where did it derive its heat! Didi 
it come from the tropica ? And why is the air so calm and stagnant-l 
ti-day. like the tranquil water ol' an inland lake? What miml>era ] 
«r groiid and useful problems arise when we think of the possi 
results of systematic balloon ascents I 
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TIIK (;RKAT " C.MTIVK " 
(W. DS roKVIKLLE , 



KAU,O0S AT UlN'IlON. 
HD I). TIB8A)i[IIIIR.) 



TilR givat ('{fptiif. balloon was liwratwl nt Ch«laeo, in & circular 
viicloflura forniod of linen, uiwn a wooden franiB exlcmlin^ to 
tlie liei};})t of a flve-atoried house, and representing mi tiiiracnse 
cylinder 575 f^et in diaroeter. In the centre of this circulnr ?]««■ 
slood tlio vast aerostat, tins vulume of wbipb, lieing no k-sa tlisii 
•!24,ll(10 cubic feet, was greater than that of an ordinary gHSDnitU-r, 
nnd its bcitgbt 121 feet. The Oapiire was snspeoded over a 
circniiir ojKming. at tbf bottom of wbiih was an iron pulley 
lor Ihu cubic til run uiidtT. Some liumlrt-d rofxs fixed lo Ihe 
i-ipiaUiMHl band of. Ibe linllocm nnd to the circuhtr eudosure helped 
to hold it down when not in use, 

'riie cable was 2,i;i2 feet long, and weighed i^9 cwt. ; it was ]in«Td 
to lie capable of l>earing a tension of twenty nms, 

This cable wna attached to the 1>al]oon iu a very in^'iiious monwr. 
and connected with a machine for determining t)ie tensiim on tlw 
cablf. aa shown in Fig. 1, next page. 

In Fig. 2 is shown how the rope passed under the iron polltjr 
at the bottom of the circular opoiung; thenoe it ran Uuvuf^ a \ 
slirirt Bidit'.Tnmoiin tuiiiifl to fui ininiense cylinder or rnrf, 
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by sloain. This i-eel was tweQty-tliree feet long and sii and a half 
feet in diameter; tbe rope wound rouod it lUO times. Two steam- 
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r-nyines of 150-horse power were employed to put this apparatus 
in motion. 
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wa» to rentier the stiifT of the balloon impermeable. The tissae voi 
formed of seveml layers nf atuff; first, a layer of india-rubber w«s J 
enclosed between two she«t« of linen, and thia again covered with 
a second layer of india-rubber; over this came a, layur of nindiB, 
find then h Inyvr of lac varui^h and six successive coats of «Q 
varnish. Tlutuks to tbis complicated stnicture of the pnvelopi^ 
the Captive was quite impermeable to the enclosed gas. and on tfca 
day of its flrst ascent it bad been inflal«d already for a vduie; 
fortnight. 

The Btuff of the Cuptirt balloon weighed no less than 2 ton* 
15 cwt.; its surface measureii 3.000 ajuare yards, and to join all 
Iho pieces of tissue together 2J miles of sewing had to be don& 
This marvellous ai-rostut was t«i other balloons what the GrteU Eatiem 
i» to oriliuury 6hii>B. 

On Monday, the 3nl &Tay, 1869, we attended the inaugumtion of 
this inintense lu-rial ap[iamtiis. At one o'clock precisely the equa- 
torial ropjt were let go, the engine oet to work, and the laige lulloou 
rose slowly into the air, carrying up it« heavy cable and abont 30 cwL 
of ballast besides. ^Vhen it was found that the machinery worked 
properly, the bags of sand were witlidrawn, and twenty-eight a«frial 
travellers, among whom was Mr. Glaisher. the director of the Meteor- 
olt^eal Observatory at Greenwich, substituted for the ballast. We 
ruse with a velocity of ;!2S feet per minute, and floated at a height 
of nearly 2,0UD I'eet iiliove tlie enclosure below. The wind was not 
sti-ong, and we remained quietly suspended in the air. Tlie atmo- 
sphere was foggy, hut still we could see the ground, the crowd of 
spectjifors, and the river Thames winiUng below us. 

Another ascent wa.*! made on the following Wetlnesday, the 5th of 
May. Tlie editijis of several London jiapers were invit«d to inspect 
the balloon on this occasion, and in spite of the strong wind, blowing J 
at the rate of sixty miles an hour, the Captive rose twice very success* 
fully. We were twenty-nine persons in the car, and Mr. Glaisher had 
his young son with him — a proof of bis confidence in the machineiy 
of M. GifTard. The strong wiud whistled tliroi^h the ropes, tha 
balloon lay over, and the car oscillated violently; we were blows 
about C60 feet l)eyond the boundary- of the enclosure below. How- 
ever, the strong cable brought us safely back again. 

Mr. Glaisher api>ef!red to pay no attention to the wind, or to Qw, 
oscillations of the balloon : his eyes remained fixed either upon hi* 
iustruments or the clynamometer, which indicated a tension of thraa 
tons, thcR'foi'e nothing to alarm us, since the cable could bear ioat 
tiuits iiia nm<jli. 
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The sky presented an adniimlile aajject Tlie sun appeared in the 

idat of muiiiitains uf uloiiil, mid ita bi'illiant rays transformed the 

'liaia«s into a river of fire. Koiiaes, trees, and streets appeared nii 

rlnjger than children's toys, and the general aspect of tilings was the 

wtne as we experience in ordinary balloon ascents. In some of our 

ai-rial excursions we ha\'e risen to a height of !l,84^ feet, and thtj 

indscajje seen from this altitude is not more striking than from thi 

r of the Captive balloou. 

During this ascent Mr. Glaisher made notes of the tempenilui 
and the dew-point, and explaineil to us iu deluil lits methods < 
taking observations iu the balloon. 

The conditions under which a captive ascent is made are, lioweverJ 
Tery different from those of ordinary balloon ascents, more especiallyi 
as regards wind. An aeronaut is not accustomed to feel any wiud^ 
whereas in the captive lialloon it often appears very violent, or evm 
teuit^estuoua. It is like being at sea in a gale, and the car, likf 
the boat of a tishermau, bounds over the invisible waves of tb^ 
Kitrial ocean ! 

From a tinaucial point of view the Captive balloon was a complete 
[failure, but in a technical sense it was a great success. 

Tlie surface of the earth was dark aud dreaiy when we made our 
next ascent iu the Captiic. In the car were also Mr. Glaisher aud 
M. Alliert Tissandier, who bad not foryotten his pencils. We rose 
tlirough the dark fog which then hung over the great city, and 
we got a glimpse of the sun darting its gilded rays among those 
masses of grey cloud or mist, and again lighting up the water of 
the Tliames, which glistened like a brilliant serpent creeping below 

lick folds of muslin, The wind was rather violent, and blew i 

Tect gale tlirough the rojies and network. Wo felt cold ; the J 
ind nearly carried our hats and our rugs away, so that, like tb(h 
traveller described by La Fontaine, we were obliged to struggle 
against the efl'orts of the god Boreas. We remained for a quarter « 
an hour in presence of the magic spectacle, and endeavoured to got 
a sight of the great capital ; but it had disappeared entirely Itehinq 
its vapoury exhalations. Soon the cable was wound again routn 
,Uie cylinder by the powerful engines, aud the Cnpdrt, like a_ docila 
klave, landed us safely on the ground. 

Tlie captive balloon is not only an apparatus destined to niaiu 

letisiuit excursions into cloudland ; it may be used wiib coosideN 

advantage for making very interesting scientific obser\'ation8g 

instance, to measure the intensity and dii-ection of the varioiul 

uts of wind ; to iisuerliiin daily ibe exacl lijgromi-lrical slut« 
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of the air, and the temperature of the nimosphere at different altj- 
tntiea. Thus it maj some daj Income a pnwerftil afi^nt in aooel*^ 
nling the prosrea* of that yonng science tenned meteorology. "Wlitti^ 
the AtiroTa Borralis glimmera in the heavens, the captive balloon ettf' ' 
carry tlie oh»erv<rr above the clouds, and tring him face to taet 
with that imposing phenomenon. When the ehooting-fitars dut 
■emu the sky, the astrnDonier might leap intn it« car, and rise into 
a rcf^ion where observation will produce fruitful refiultA. In font, 
we have no doubt tliat captive aSnvitata will play an important put 
in developing the science of the atmosphere. 

In spite of the charm attaching to aerial travels Jn general, tlte 
English public did not think proper to patronise the Captivt ballooD 
of Aahlnimlinm Park. It was decided, therefore, that on the 13th 
)fay, several joumalistn should be invited to make an awent at two 
o'clock, and partake of luncheon in the air ; and a very joyous asnent 
was made on that day with about twenty persons in the car. How- 
ever, juat as the Capfice appeared to be getting over ita difficulties, 
an aceident put a sudden stop to the speculation. 

On Friday. 28tJi May. the wind was rather strong, and tJie engineer 
was imprudent enough to let out some rope at a moment when he 
thought the car would be blown against the circidar enclosure. At 
this instant the car wa.s, in fact, upon the beams of the encloAora, 
ao that the strain upon the rope slackened, and the latter got oat 
of thij pulley. A gnit of wiml drove the Imlloon rtwiiy. and tlio rope 
was speethly woru through by intense friction against the metallic 
sides of the groove. It broke ! and the balloon shot up into space 
with the velocity of a cannon-ball, carrying up a piece of 1>eam at 
the end of the rope. Luckily there were no persons in the car at 
the time, and. thanks to the automatic apparatus in the balloon itself^ 
the danger to the latter was considerably diminished. 

It is evident that the first Iwund would have proved somewhat 
serious to any pa.'iaenger in the car, but he would have run no 
further risk than that of being suflbcated by the rapidity of I 
upward flight 

It IB supposed that the CnptiiK rose in this instance to a heif! 
of some 12,»00 feet, but in doing so it must have lost a considerabto 
quantity of gas through the safety-valve in the neck. Once in a 
state of ef[«ililirium, it was not long in coming down, and reached 
the ground at twenty leagues from London, rcat Linslow. The 
piece of cable it had taken up acted as a kind of guide-rope, and 
the balloon rame to a standstill in a plain, after making several 
high bounds. Some rinnitiy ['cojiie mn up and hung on to the ropea, 
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I a lail got iuto the network. At this moment a giist of windfl 
the balloon to rise a^aiu to » heiyht of some 130 feetJ 
ryinft \ip the child with it ! He was got out when the balloonfl 
me down itgiiiu, but the person who canie to his rescue fell t 
a gruHud on [jetting down from the ropes, and broke his shoulder, I 
\ was now dark, and one of tlie inhabitants mounted a liorse and 
tde off for a. inedictd man. Ou the road his horse rau ^rainst aI 
3 mid fell dead on the s^xit, breaking the 1^ of its rider ia'| 
he fall. 
ITie Captive had arrested its course at the foot of a large oak-treal 
i the gn>und9 of Sir Hany Veruey, It passed the night uudarl 
he superintendence of Colonel Pratt, aud guarded by fitteen meiul 
Text morning the news of its capture was telegraphed to Ltindon. 
The last person who went up in the Ciiptive balloon was an old'l 
I aged one hundred years ; the same who, on losing her eoaM 
. Beveuty-five, exclaimwl. " I felt sure I should uever bring! 
I that poor child I" For the lust forty years she hod been aa.1 
late of the Lamljeth Workhouse, and ou lier hundredth hirth-fl 
lay, when the master of that establishment asked her what sbej 
Would like best on this occasion, replied that she longed to nuikal 
an ascent lu the Captive balloon. The car was therefore placed i 
her disposal, and she rose into the air accompauied by sot 
r ancient friends, 





M. 



I. TllK PaKI-AUATinKs. 
II. GiTFARn hanng kindly placed at niir dUprmal one of thf 



largertl atfrfistau «ver made, my friend M, de Fonviolle and mjrsdf . 
d«t«nuiDed U) continue our aifrial peregrinaLinns in it. But Iioff i 
were we to cover the immense expense of a journey in such a I 
colossi machine ? It la evident tliat we mtist indnce tiiv public U) ' 
take an interest in it, but as we did not wish to dvrive any 
jHjciiniary Wnefit. or profit, over and bIrivo tliu expenses innnnvd, 
we. dcridei) upon namin;; the ballixin the North Pol:, and Iiandlng 
. ^Ter any profit that ini<;ht ariao lu the Arctic expeililioit pnijectcd 
iiy M. Ouatave Lambert. 

With these intentioos I sent ft jietjtion to the Fjiipetor. seconded 
hy General Morin, Huron birrey, and M. Cli. St Claire- DevflK 
bogging his Majesty to ])ermit the use of the Esplanade des Invalldet 
for making some scientitie balloon ascents for the benefit or tbe 
Frt-nch exiicdition to the North I'ole. 

I waited ouv. month for an answer. On the 12tli of April a 1«H»t 
L, statinfj that tli« rspLuMnlt 
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^^bt if I ciinuniDicat^d with the Prefect of Police I should be I 
^^Mhorized to use tiie Chomp de Mare. 

^^^J wrote to the Prefecture, tiud I liad an interview with the secretary 
^^B the Prefect, who kept me waiting one hour in his antechaniber, 
^^Kt last I gaiueil admittance, and was informed that the Champ do 
^Hbtb lielou<>ed to the Minister of War, and that I muBt address 
^Kjwlf t« him. T hastened to send a despatch to Marshal Niel, and i 
^^nittKl anxiously for fourteen days, but no answer came. 1 then 
^^Vetit to the War Office, when I learned t)iat tlie Minister had been 
ithligi'd to consult the other military authorities, that they would keep 
my letter at least a week in their office, heaides which the Minister 
^jgftuld not give his consent until he had consulted the Director of [ 
^Kb Fortificationfl, who would doubtless wish to consult the Com- 
^Htandant of Paris upon the subject I was recommended also to ' 
"^y a visit to the Director of Works on the Champ de Mars, to know 
if the ground would be ready for the 27th June, for the cavities left i 
by the demolitiou of the Exhibition building were not yet filled up. ' 

In this manner two whole months rapidly vanisbed ! At last, 
on the 2l8t May, 1869, 1 received a. reply from the Minister of War ! 
He informed me that I was authorize)! to make two ascents from 
! Champ de Mars, provided I got the consent of tlie FortiKcations 
Sommittee, the Artillery Company, the Coumiandajit of Paris, and ' 

i Director of Works on the Champ de Mars. 
I I was thus compelled to hurry fnim the Rue Bellechasse to tha 
a VendSme, and from the Place Vendflme to the Champ de Mars, 
uting hours of precious time in their various offices, and biting my 
nails with impatience, day after day. 

In the midst of all tliese embarrassments I learnt that the great 
Captive balloon had arrived from London, and was now at the Port 
Ht. Nicholas in Paris. It was the 31st Mny, and the ascent was 
fixed to take place on the 27th June. Tliere was, therefore, not a 
moment to be lost. 1 rushed off to tlie Port to get my little packet 
weighing S.OUO lbs. Alas ! I hEul not reckoned on the custom-house 
officer ! 

This acute official politely informed me that as the balloon came 
from Ix)ndon, nothing proved that it was of French origin ; that the 
india-rubber in it must pay a duty of two pounds per cwt., and 
tlie hempen ropes ten shillings per cwt. : the balloon and rope* 
^tlier weighed nearly three tons 1 I made use of my most pet^ 
tsive language to assme him that the balloon was manufactured 
;. Flaud, in Paris, and informed him of the alisolute necessity of 
■ making the ascent on the ihiy fixed. It was all to no purpose. 
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The clerk of the uiiatom-liouse officer iuformed me tliat I mnst 
procure a stajiipetl diKHinicnt from the monuf&cbirers, declaring the 
baU<x)n to be theire, and duly signed and sealed by them. Witbout 
this I must pay the duty, atniiunting to about 120/. ! 

FurtuQulely I was able t« procure some kind of a document 
which sHtisfieil th& custom-house authorities, after rusbing about 
Paris in a cab fur more than thrae hours ; and the next day the 
balloon was fjiven up. 

As soon as we got possession of it we commenced making a large 
car for it, some nine square yanls in surface, and adjusting to it 
the necessary roi^s. M. Giflard, with his usual Reiierosity, not only 
had everything done at hia exi>ense, but actually subscribed hand- 
somely to the fund for the Laml)ert expedition. Tlie management 
of our balloon excunioti was confided to M. Sairit-Fi'lix, formerly a 
]«iai«eLgtT in the Qiaiit, when he was crushed by tlie car in tlie 
dt'sccnt at n«iio\'er, and now exalted to tlie rank of pilot of the 
Nwlh Pol'-. 

Tlitt Parisian Oas Company, when made acquainted n'ith tho 
object of our ascents, proved very kind and obliging, allowing us 
our quantum of gas for the sum of 4,000 francs (160/.), instead of 
10.000 (400/.). Whilst M. Saint-F.*lix arranged the placanis and 
superintended tlie enclosure, I took the necessary steps to procure 
a detachment of soldiers to keep order wliilst the Ixilloon was 
inflated on tlie day of the ascent. 

I addre.'ised myself for thi.s purpose to Marshal Canrobert, but 
the June disturlmnces ha\'ing l>egun, 1 was tohl that the ascent 
would not take pliu-e at all if they continued, and that I must 
again address myself to tlie Jlini.'ster of War. 

I was obliged to follow this advice, but could not lielp trembling 
when I thought of the numerous dithculties which arose as the 
decisive moment approaclied. The great placards already announced 
the ascent for the 27th June, and there was no possibility of putting 
it off. What a week Saint-Fi-Hx and I paa.'ed l»efore the advent 
of that Sunday which was to mark an epoch in onr lives! 

The 2l3t June arrived liefore I had received any reply from the 
Minister of War, and the pfilice authorities had refused to aenil 
any men unless the military authorities would allow iis some 
soldiers also. In tliis dilemma I went to General Sournain, the 
Commandant of Paris, To my astonisluneut he cut short my dis- 
course, saying tliat he knew all almutit; that Ibe authorities were 
■ highly to blame in aUowing us to make use of the Champ de Mais, 
already so long occupied by the Exhibition building, when it was 



Wiiinired fw clrillin<^ the troops, and that it was not laid out for 
tile purpose of making billooii ascents. "As for soldiers,' he 
said, " you shall have iioue ; and aa for your request for a militaiy 
l>a«d. you shall not have that either. The army is not a polioe J 
force, and military music w-as never intended to amuse a parcel I 
of fools ; " \ 

In fact, the worthy General allowed his temper to get the better 
of him, and our int^.-niew turned out rather mel'idramaticaL He 
pereisted in his assertion that whatever I might do we should have 
neither troops nor music on the Champ de &r&rs. 

Tlie Minister of War was at this time with the Emperor at the 
camp of Chalons, and 1 need not here enter into the particulare of 
i:ertain influences which I hroiight t() bear upon our cause, hut i 
content myself by stating that two days later 1 received a letter fmm 1 
hira coutaining the following wonls : — " By letter of tliis day I have 

ordered JJ. to place at your disposal 200 infantry and I.IH 

iirtiller>-nieu ;" and the day following 1 ruceivwl a visit from Uie 
HjUaiable Imndina-iter, who showed me the prt^ramnie of a delicious i 
^■Diictirt. the music >>f wliidi wns to W ixofomied during the inHaticml 
Kf tli« A'orm Bflr Kill I. I 

^B The Academy of Sciences was kind enough to take an interest in 
Hpor ascent, and named a commission composed of Baron Larrey, 
"Cenend Morin, and M. Ch. St. Claire-Beville, who supplied us wiUj j 
instructions and instruments; and if certain unforeseen accidents I 

K*— id not occurred, we should have duly profited by them — hut witat I 
deferretl is not lost, I 

The Iklontsouiis 01)8er\'atory con6ded to us some of its finest instru- I 
enta ; and the Meteorological Society of France gave notice to all I 
its various European stations, in order that simultaneous obserx'ations 1 
might lie made by theui on the day of our ascent. We have also to 1 
thank if. Hiisson, the eminent director of the Assistance Puhlique, for "j 
his zeal in tne cause of the Polar exi»edition, and (ieneral d'Auvergiie I 
for tlie intelligent artillery-men he placed at our disposal. Our 1 
1 collenj^ues of the press and the I'arisian Gas Company also con- I 
Hbihuted largely to the success of the enterprise. I 

^H Aa for our frieml Gustave Lumlvert and his I'olar expedition, w« J 
^^noped to gain for them a uousiderable financial result ; but, alas ! the 
^^nrisian jiublic was cold in this respect ; it would not give its mit» 
^Hnvards the realization of the great project to which he had devoted 
^Hb many years of bis hfe : and it thus compels him to witness the 
^Hjeparture of Arctic expeditions from every other ci\-ilized countiy. 
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■gaiDst a wooden hoop bj eighteen steel springs. The whole dajl 
was pKssed in makJDg our preparations for departure, hedging in ourl 
_encIosure, and tilling the six hundred sacks of ballast which we I 
e()uired. At nine in the evening we dined with M. Lambert, who 4 
rolunteerad to guard the balloon through the night. We were nine -J 
F^Mrsuus in all, ready to ascend the next day. 

As stated above, the object of this ascent was a double one ; it was 
to serve the laiuae of Science, and contribute funds to the Lambert 
expedition. We mast now state, unfortunately, that as far as the 

lancial result was concerned it was a complete failure. Then J 

remained a difference, on the wrong side, of 160/. between thai 

apenses and the receipts ! We hojied lo neutralize this liy meona i 

f a second ascent, hut months have since passed, and no further 1 

Lempt has yet been found possible. 

The price of the places had been fixed at twenty francs for the J 
de around the balloon, one franc for the next circle, and half a I 
ranc for the outer one. The first of these might have held about.! 
& thonsand persons, hut many of them had free admittance, and, I 
moreover, the public in the franc places managed to slip into th« I 
seats neari^r the balloon. As for those who really paid for theirl 
ats, they were rare, and one of my iriends said it reminded hinf 
\ the old Latin line, " Apjiarent ran rtanles in ffunjite vasto." 
I The ex-King of Spain and the Prince of Asturiaa were among I 
jke spectators, and the little fellow, thinking himself on the other , 
a of the Pyrenees, no doubt, came iind installed himself in tha 
r, and kept back the other children who wished to follow him, 
ntil a strong arm was stretched forth and lifted hiiu from his 
Dpru vised throne. 

There were about three thousand spectators in the franc places, 
ind some eight Uiousand in tlie half-t'ranc seats. But outside the 
iclosure there must have been at least IO(),0OU persons, who 
[trtood there for hours together, contemplating with intense interest 
all the various preparations ; and on the Trocadero th« multitude 
was dense indeed. We recognized plenty of rich jR-opk', and even i 
I several carriages in the crowd there, giving us this hideous proof ] 
^uf their indifference to the success of the Lambert expedition. 
^H The American ai;ronaut Wells once told me an anecdote which , 
^^bis sight caused me to remember. He had made a very Huccetutful : 
^BVcent at Xew York, and shortly afterwards met a stranger, who 
^Batne up and taid. "Sir, I was in the fitre«t when your balloun pusMud j 
^Hverhead, and 1 saw so well that 1 think 1 ought to give you tlia I 
^Hrice of one of the fii'st places." Thereupon he placed u tMo-doilar j 
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piece ill the hand of Mr. WtUs, who jtocketed tlie sauie willi cub- 
uderable salisfaction. 

An accident happened to the little Italloon. tbe Btcallotei, which 
was to accompany the North Pole on tliis occasion. A gust of wind, 
which had no efl'ect whatever on the latter, caused the S}nilltnc tu 
burst suddenly. It sank down immediately, exhaling a few large 
piilfa of yellow smoke. Instead of pitjing tiie agronaut. who thus 
lost, iu a few seconds, the work of many months, everj- one was 
convulsed with a lit of laughter! 

Though announced for five o'clock, our ascent did not taJce place 
till aeveu. If we had not been able to rise, the multitude on the 
Troca^lero would cei-tainly have pounced down upon us and torn us 
to pieces, balloon and all ; for nothing can equal the wrath and 
indignation of those who pay nothing. The cause of our delay 
ilesers'ea to be briefly mentioned. 

A balloon, as every one knowa, is enclosed in a network of ropes 
which is firmly attached to the valve. In the A'wih Pole this net has 
^8.000 lucshes, and ita lower portion finishes with sixty-four ropes. 
These are uiiiteil to the hoop to which the car ia suspended Iit 
means of sixteen much stronger ropes. Tlie sixty-four ropes which 
hang from the network are each ten feet long, and, together with 
the eyes at their extremities, weigh, each of them, more than 2 lbs. 
avoinbipoi^. Just as we were about to fiu^ten on the htKjp, we fount! 
that our ooronant had left the aforesaid si.xty-four ropes in his 
workshop. Tissandier and myself could scarcely contain ourselves on 
receiving this distressing infonnation. We were obliged to purchase 
the ncccisary amount of mpe at a shop in the neighbourhood, and 
the fixing of it, without reckoning the making one hundred and 
tweuty-eiglit knots, occupied a considerable amount uf time. 

Sixty-four cqnaUirial rope.s enabled three hnndreil iutilletymen 
to iiold the bidloon down. The valve, though it wei^died about a 
(;oui>Ie of hundred pounds, was buoyed up iis the giis entered the 
envelope without any help from us. N evert hele.s,s, it was almost 
si'ven o'clock, and we had still all our conls, aiielmr, guido-r<npe, &c. 
to arrange. All this work was ui^'ent, for if any accident occurred 
in the air, and all these matters were not properly arranged before 
starting, wo might (consider ourselves jus lost. Just at this moment 
the impiitienee of the crowd knew no bounds, and we heard tbe 
outsiders breaking with a cni.shing noise into the enclosure. We 
hastily threw in all our mpes pell-mell, though it might have 
cost us our lives nnd jiimped into the car without further de!-v. 
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The frightful disorder that reigned there made us feel very uneasy 
indeed. 

Being in all nine persoiiB instead of eleven as we should have 
lieen. Tisaandier, who hy this time had taken the command upon 
himself, resolved to take up two more bags of sand ; and at a quarter 
to seven o'clock he gave the order to let go with all the force of 
his lungs. 

It was our intention to pass the night in the atmosphere if cir- 
ciitustances had permitted it; but the lower wind blew in the 
■lirt'ction of the aea: we decided therefore to rise, if possible, into 

iiiulher current. We ascended to a height of 10,000 feet with in- 
1 ivdible velocity. We then felt a violent wind produced by the motion 
I'f the IxUloon into a contrary current of air: it soon ceased, the 
I nurse of the aerostat slackened, and we were lucky enough to find 
ijiirsolves in the higher current, flowing in a contrary direction to 
the lower one. Fonvielle fixed himself opposite to the barometer 
;itid noted its smallest oscillations, two other gentlemen assisted 
iiim in making various observations, whilst all the others were 
actively engaged in arranging the contents of the car. 

The North Pole must have been a fine sight as seen floating 
majestically in the air, for it was ten times the size of any ordinary 
liiiUoon. and ranch larger than a house of five stories. But wo luul 
ii[dy risen into the wished-for current hy \-irtue of our acncleratHi 
\i'locity, and to keep ourselves in it we should have had to 
thi^)W out ballast by sackfuls at a time. We were not rich enougli 
ill sand to do this; bo, after having floated for a few minutes at this 
tieight, we sank and came down into the lower ctirrcnt, which 

arried tis back agaiTi in the direction of tlie sea. 

Konrielle had instructed M. Touniier, one of our com[)unions, to 
iivak up the ballast tliat had got compressed into Ium}>s, lest it 

ImiuIiI fall to the earth and wonnd some one; but the lattcir allowi'ii 

Miue to slip from his hands before he was able to break it up. Wh 
riiiiicwi that it was reduced to du.st by ita friction agaiimt the air in 
f.iliing. so that it was found quite unnecessary to break it up oitntulves. 
A portion of onr ballast was composed of yellow sand taken in 
hiiate, at the last moment, from some of the wine-bins in the 
rieighbourhooii. It was very damp, eat-h grain l)eing surrounded 
l.v a thin layer ut water. When we threw it out, the damp cli 
1 imed by it refracted the solar rays and produced a miniature 
iiinhow. which gradually sank towards the ground 

^0^ course was directed towards Veraaillcs, and wo were not long 
passing U-tween the two ponds of Trapi)c«, Hk- nun was alraady 
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near tJie horizon, and lighted up these two sheets of water with ita 
oblique mys, ^^iug them a golden colour und a most poeticidj 
aspect. Soon after the sun plungi-d into the distant mist, aoi'l 
took a splendid criui»ou tint; whilst its horizontal diameter appeanA*! 
considerably enlat)ieil. 

^fter having tulminid thia preliminary spectacle, wu wititessAd tin 
true astronomical sunset ; the optical illusion, by which the vidtlt < 
the Sim's disc appeared so much jnTater thim its height, continned t 
the end. We all remained silent and motionless as we contempl 
the jpnndi^ur of the display and the striking; pannr.'.iti.t spread i 
lw)for« our eyes. But Wxvse glorious sunsets, ;:.! :!.;:i trcaa tw| 
higher rv^ions of the air, wiU remain unknown lo the 
of iiiaukiikd, until some t'laude I^irraine or some Turner him ( 
hia brushes and juilette alxive the cluude. 

When the splendimra around had cflased, we turned onr ntb 
to the ballast that remained; wo had only eighteen ha^ of it lefl^ * 
and niglit was last coming on. To t»ntinue our excursion wotiU' 
have b«cn an net of imprudence. We allowed the balloon la i 
eo gradually that the flags did not show the motion ; and this | 
wliflt uncertain guides they iiro to lui aiToiiant, and liow little t 
indicate the muvitiiiuut« of u btdliKin. It is only when tlie 1 
Binks with almost dangerous rapidity that the motion of the j 
shnw soiLif inilii'iitioii of the di'S'Cfiit, With iht- bamniftcr. on 
contr.ir)', it w ([iiite olliiinviw-, mid iUl' 3li;.'htt'.st rise or fail is i 
delicately pointed nut. 

A smiling plain wii-s seen U'lirath um, and Tiifsandier ptiUedi 
valve-iHjpe, but the iHillnon showed no inimoiliate sign of coming d 
Some woiKlcd country atlvanced towards ns and looked menac 
few sncks of biilhwt wore at once thrown out and re-c.'5tablished'.i 
etiuilibriiim. Then another plain appeared as soon as we luulg 
over the woody curtain ; it was covered with crops, but we 
necessary to come down notwitJistnurling, for the piide-roM 
reached the ground and hail fastened to sometfiing, for we felt I 
pulling, and tl«> balloon began to liend over. 

As soon as the jjiiide- ropes had got clear of the trees among i 
they a])iicared t^j have caught hold, we heard iliem rustle ovwX 
grass as a silk dress might have done, and we could not help lists 
to this fantastic but melodious frmi-frou, when we felt a sliock, t 
a much lighter one than we expected to receive, ilarely indeed lo^ 
this first, caress of the earth Iwen so soft witli us. It was natural 
followed by a rebound of rather more decided a character; and i 
thpn held on In the rripp anH nppned th'' valvp as wide as possiUa. \ 
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UooR fell forward, the car bent c 



, ftjij we Ix^tm to I 



iilnu;^ the gniuiid before a «ind which, tbougli it cnuld not 
termed strong, was not absolutely wanting in vigour. 

The peasants who ran uj) to assist said that we were going 
a.s fact as a rat-ehorat^ and that from time to lime we made lea] 
itlwut Ihirty yards higk lu a small car these bounds and dnLgging 
iiTv not very serious, but in the present case six of us were si'itmtted 
in one comer of the lar^ car. which was bent over to one aide, and 
fvery minute tlie feet of two of our companions, pin>uetting fan- 
tHStieally aman^; the miies, came in contact with 
were obliged to hold fimdy to tlie sides of our vast wicker bosl 
not to be thrown out. 

However, tliere is no great dniiger when the lm]lo«iti descends uiwn 
a well-cbosen spot, but it would be interesting, nevertht-lcss, to abridgp 
this iwrtiou of the journey as much as jiossibh'. And this could be 
done were the InUIoon provided witli a thread along its entire surfac^] 
ihe withdrawal of which would enable the at-rcnuiit lo open tl 

intire envelope at a moment's notice, and thus to let out all tl 

pas at once. 

At last some peasants who were stronger and more active tin 
the others, caught hold nf our guide-ropes and held on U) tliom wJI 
r11 the strength of their country muscles. Wc passed the valvi 
n>pe to them, for our arras were so tired that wo ptdled only a« 
mere matter of form, producing little or no effect. Tliis allowi 
Us to slip out of the car. one by one, itntl \m come down at the<] 
side of tlie ropes. ^Ve had descended at Auncuu, a village that it' 
not without mark in the history of France. It wan Ilia hL-ad-(|uarteni 
of the Puc de Joyeuse, the favourite of Henri ML whom the 
Beomoisee routed, and the famous duke offered himself a rich reward 
to the soldier who would take his head. How many l»alloon descents 
would be necessarj- to cause dii^astera e(|nal to those winch civil war 
gave rise to in this fertile and peaceful district of Iji neaiice 1 

We passed the night in keeping guard over tlij? balloon, which 
we were not able to empty entirely of its gas ; an<l to tliis effect we 
made a kind of camp around a haystack. The sky was clear; we 
had some good telescopes with us. and the moon lighl«d us up with 
its silver beams. Onr bags were full of provisions, and the groaler 
fMii of the night passed off very gaily. Hut wo were very tired. 
And after supper we slept well npm the soft hay, with the excep- 
tion of two of our companions, irt-^rs. Sonrel and Toumiur. wlut 
remained up sind studied the liuiar disc through the tehwci'jn-- \\ . 
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bad only one ngret— that of not bong aUe to pass the night up i^ 
the air. 

An entire Geld ««s strewed irith our balloon ha^;^age before Te 
left the place. Some thousiUMls of peasants come from great dixtnnces 
to see m, and m tecch-ed them witli open anos, distributing our 
pcorisioos amang them. We had taken with us u Imirel containing 
aUty pinto of wine: also twenty pints of hmiidy and the same 
qoantitT of ooffee. The vilta^e pi^Iiceman imbiho) a goodly anoant 
of these liqutde. and in the evening became exne«dingly friendly. 
His gait hod biM^ame reiy oostaadr, and having found our epeaking 
trompet in tiw car, hid gnat deUght wa« to shont into it with all 
his foroe. theivhy excitiog roars of laughter among the bj'Slandera. 
The inhabitants vi Aoneau. wh«n they saw lu descending from the 
aides, ooold scarcely belieT« their aensea. and rubbe<l their eyes to 
nalce sioe they were not dreaming. Whilst one of these good 
foUea looked most obstinately through the telescope with the object- 
j^Mi towanla his eye. and would not beUeve that it was used \o 
btiog distant objects nearer, another persisted in calling our car 
a wagntin. and cspreased his conriction that it had come there by 
the railway. 

In spite of all this joviality, some damage appeared to hare been 
done to the crops, and our gnrtie-dtamp^re at once took a note i^ 
it. and m'ij*t comii'nlly stTioiis ht? wa* in the perfrnmauce of bis duty. 
We had pa.ised over twelve properties, and the entire damt^e wa» 
estimated at stisty-seven francs. Among those in the list of the 
sufferers, figured, for the sum of &tie frane, two children under age, 
and a millionaire who held out his band for eighteen francs, in 
payment of purely problematical damages, for the rye would probably 
shoot up again in a few weeks. This was the largest item on the liat 

At last it was decided tb.it the town council of the place should 
take this matler in band. We thought that the spectacle presented 
by the descent of a balloon the size of the Xorth Pole was well 
worth sixty-seven francs — but the town council appeared to hesitate. 
The representatives of Auneau had dnink our wine; and thev still 
deliberate on this important question— the paper that claims the 
amount has not yet been provided with a h'giil stamp ' 

It has been long thought that the larger a balloon, the greater 
the danger of the ascent. This is a singular prejudice. Our ascent 
in the Xorth Polf. which was accomplished in a tolerably strong 
wind, gives it a firm denial. It Li not nece.isary to be a veiy 
expert geometrician to understand tliat in a sphere the volume does 
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; increase at the same rat« as the surTace. ^V)lell Uw 
I the sphere is dnuliled. \t» volume becomes eight timee gnttlcr, l«t 
I surface is only quadrupled. It is the luittle nf cube* agMWt 
sqaares that demouatrates that the ki:^>T a balloon is tbe tMno- it 
in. Nevertheless, there is a tertain limit which the i 
not exceed. Mcpreover, the larger a, biillooii, tin- ^niitter i 
its atoCr can offer. Hence the envelope "f tho XortW f\Jt \ 
cfinsideraWe tenacity — much greater thiiii oould be pxen to sn 
aerostat of smaller dimensions — and relntiveJy to t)»e nsc«ii3totMl 
pnwvr at our disposal, this envelope is lighter tlian that nf h small 
balloon made of gold-beater's skin. 

But all these advantages demand greater attention i>d Ibe put 
fif those who mani^e the balloon, for the cotiaequeuced «f nmr 
with a large ludloon are much more serious Uian nntli a nniall nno. 
For instiince, if we allow the immense miichine to take an inprnpor 
amount of descent, it may be impossible Ki umA its dwwnwanl 
course in time. Thus it happens that aOmnnnts who are ignorant , 
: physical principles are l>y no means loud of Xtix^ balloons. ft»r 1 
have ever before their eyes the conseiineucwi of ineWtahle ] 
These slaves of routine aie much in the [Hwition of the ] 
r of a small tialiing-smack U) wIihtu the muiiiigemcnt of the 
rrnt EnMern might I>p confided. 





(K. DH r()!IVIi:LI.8 AND □. TIBSAVOtKIL.) 



If the truthful pa^s we have writtea have received any attentinn 
from our readers, they will have glettnud from them that our atmiv 
spherie cruaados have given an profound faith in the future of at^rial 
^a^'if^tion. 

W(i do not mean to say that we have any system for guidinj; 
balhtnns to place prominenlly before the puhlic, for we are fully 
pereuaded that what has liappened for railways, steamboats, or even 
ordinary ships, will likewise happen for balloona. The railway was 
discovered, in principle, the day that an English workman eauneil 
his coal-Wflggoii3 to roll along wooden raib. The Oreat Ensttrn 
was virtually discovered the day that the first savage dared to risk 
himself upon a river with no other support than the hollowed stem 
of a tree. 

Walloons are not yet far from this state of infancy. And how 
is this? Are unheard-of efforts of intellect necessary to improve 
them ? or must we do so l>y having recourse to some new ]iriiiciple, 
such as tJiat advocated by those who believe in the possibility of 
causing objects hfavin- t/mn air to rise ? Xot at all. We do not 
deny that a more advanced state of mechanics will donlttless have 
its effects upon the problem ; but we assert tliat our engineers have 
not yet brought the wijole of their actual resources to bear u]>on the 
subject. To constmct a Italloon which shall he capable of being 
guided through the air, will require an enormous amount of patience 
and numerous experiments with new ajipliances. 

It is needle!«s to speak of the use of balloons in stndying questions 
connected with the atmi>sphere, either for the pur[ioacs of astronomy 
or any other science, for no one appears to doubt tljat wc have here 
a vast field of exploration opened out to us. The Paris Academy of 
Sciences has, in fact, a permanent commission sitting upon the subject 
of Balloons; but why should this commiiiaion remain so permanently 
inactive ? Why does it not condense the results of recent eveuta, 




ralion among aSronauts in general, aud 
ftu^liL be of use to tliem ? 
t C34)tire balloons be more utilized for tbe 
psrpoBes of Kiencel In tbe eves of ordinary jieople a captive 
ballooa is tnetclv an ai^rostst attachud to a long rope ; but those 
sccostomed to mrteorological researches kuow that we have here 
ft TeiT powerful aid U) observaliuu aud research — in fact, a scientific 
bbscrvatuiy of the liighest iinportaiicf. 

The grentigst obstacle ibat balloous liave to strive against is that 

iridejipread belief that they are good for nothing. It is this pre- 

[udice tltat has caused certain int^Uectutd persons, devoted In iha 

roblem of aerial navigaliou, to turn their attention to the theoij 

mti tbe possibility of raising V>dies hearirr tkan the air. We do not 

■wish to induce jveople to abanilon any kind of research, for, whatever its 

■object, something nsefol is almost sure to come of it ; hot ^ve cannot 

elp considering this theory as a dangerous diversion in the %tTong 

MsUoo. The journal called the AeronaiUf, which defends it so 

tnnonsly, actually announced some time back that it would give 

I more accoonta of balloon ascents, since they were all alike and 

tftught OS nothing new! Do not let us abandon balloons, however, 

Kfore we have really ascertained what can lie done by their meana. 

lat would be said of a sailor who, a hundred years ago, abandoned 

pis sailing vcs^I because be had a faint nation of steamboats ? Or 

what should we think of a man who. in former years, refused to get 

into n coach because he had conceived the idea of a railway ? 

Tlie guiiiance of balloons has, moreover, nothing absolutely impos- 
sible about it. In our ascent which terminated in the Clichy 
Cemetery, when our car was floating in an atmosphere which was 
perfectly calm, we shonld probably have made some way by means 
of paddlea. And in our windy excursion described in this volume, 
we doubt that any apparatus, whether heavier than the air or not» I 
could possibly have resisted the violence of the aerial currents. 

Tliere is a system of aerial navigation which appears to us to J 
rival all the others; it consists in making ose of the mitural ( 
currents of air which flow at various heights in the atmosphere; f 
and into which we may rise or sink by a pn)[ier adjuNtiiiciit of I 
ballast. The excursions made by Mr. Glaisber have shown tlw f 
almost constant existence of these currents of sir flowing in difTcrunt j 
directions at different elevations. And wc have nliown in our a 
from Calais, and in that of the North I'oU Iwlioon, that the i 
these currents is by no meana cldmerical. These notions have nm 
been again confirmed by a more recent aarent madn by Menu. Uui 
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and Beitaux at Monaco, and we have no doubt that new proofs 
will be forthcoming every year. 

In fact, no one can define the limits of this method, which will 
be the more fertile in results the more our knowledge of the atmo- 
spheric currents extends; and the sooner we become acquainted 
with their directions and velocities the better. 

Many readers will, no doubt, reproach us for not coming down 
from the air with our hands full of new discoveries, and thereby 
throwing out a new basis for the future of meteorological science. 
It might have been otherwise if we liad had better balloons at our 
disj)osal, and if the ascents had been more numerous and more 
systematically organized. But in the aerial workshop it is not 
possible to do good work with bad tools. 

Nevertheless, this book, we sincerely hope, will make an epoch 
in the history of aerostatics, for it is tlie first time that a series 
of aerial scenes have been publislied as observed by aeronauts. It 
is the first time that artists have gone up in balloons for the 
purpose of familiarizing the eyes of the public with the scenes 
they have been called upon to reproduce with the pencil. And if 
balloons, so much neglected in modern times, had merely placed 
before the gaze of the aerial exi)lorer these incomparable panoramas, 
these magnificent scenes, before which the Alps themselves grow 
small, whilst earthly sunsets are eclipsed in splendour, and the ocean 
itself droA^Tied in an ocean of light still more vast, would they 
not have done enough for the glory of Montgolfier and Pilatre ? 



THE END. 
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